
PREFACE 

L .... 
HYDROGEN ENERGY is a continuing bibliographic summary with abstracts 
of research and projections on the subject of hydrogen as a secon- 
dary fuel and as an energy carrier. 
in January, 1374 and is cumulative through December of 1973. 
Additional copies are available from the Technology Application 
Center, as are the quarterly update series for 1974, 1975, 1976, 
1977, and the first two quarters of 1978. 

This update to HYDROGEN ENERGY cites additional references identified 
during the third quartzr of 1978. It is the third in a 1978 
quarterly series intended to provide "current awareness" to those 
interested in hydrogen energy. 

For the reader's convenience, a series of cross indexes are included 
which track directly with those of the cumulative volume. 
"Guide to Use of the Publication. It 

The first volume was published 

- *  I 

See 

A library containing some of the articles and publications referenced 
in this update and the cumulative volume has been established and 
the Center will, on a cost-recovery basis, aid readers to obtain 
copies of any cited material. Although a considerable effort has 
been made to insure that the bibliography is complete, readers are 
encouraged to bring any omissions to the attention of this Center. _ - -  

The Technology Application Center is one of six Industrial Application 
Centers established by NASA's Technology Utilization Program to 
evaluate and disseminate new technology to the general public and 
commercial business. 
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The Technology App l i ca t ion  Center  (TAC) i s  
one of s i x  NASA-sponsored, n o n p r o f i t ,  re- 
g i o n a l  c e n t e r s  f o r  t h e  t r a n s f e r  of technology 
t o  i n d u s t r y ,  l o c a l  government, and t h e  p r i v a t e  
sector i n  gene ra l .  Through TAC, access t o  
m o s t  of t h e  w o r l d ' s  a v a i l a b l e  t e c h n i c a l  
information i s  convenient ly  and inexpens ive ly  
provided  t o  p o t e n t i a l  u s e r s ,  r e g a r d l e s s  o f  
t h e i r  s i z e  o r  t e c h n i c a l  i n t e r e s t  a r e a .  

Through i t s  p r o f e s s i o n a l  s t a f f ,  TAC o f f e r s  
a w i d e  v a r i e t y  of t e c h n i c a l  in format ion  and 
t e c h n o l o g i c a l  suppor t  services. 

You are i n v i t e d  t o  c o n t a c t  t h e  c e n t e r  d i r e c t l y  
for d e t a i l s  and a d i s c u s s i o n  of how w e  can 
f u r t h e r  s e r v e  your  needs. 

Technology Appl ica t ion  Center  
Un ive r s i ty  of N e w  Mexico 
Albuquerque, New Nexico 87131 
( 5 0 5 )  277-3622 

h 

This  m a t e r i a l  i s  disseminated un6er t h e  
ausp ices  of t h e  Nat ional  Aeronaut ics  and 
Space A d m i n i s t r a t i o n  i n  t h e  i n t e r e s t  of 
informat ion  exchanqe. 
S t a t e s  government nor t h e  L 'n ivers i ty  of S e w  
Mexico assumes a n y  l i a b i l i t y  fo r  i t s  c o n t e n t  
or t h e  use t h e r e o f .  
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National Aeronautics arid 
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INTRODUCTION 

The Hydrogen Energy Bibliography has undergone mod- 
i f i c a t i o n s  i n  format t ing  e f f e c t i v e  wi th  t h e  September 3 0 ,  
1978 q u a r t e r l y .  Changes include t h e  a d d i t i o n  of a new 
s e c t i o n  on Materials and t h e  g e n e r a l i z a t i o n  of a l l  sub- 
s e c t i o n s  which w e r e  previously too s p e c i f i c .  

Materials w e r e  p rev ious ly  included as a subsec t ion  o f  
Sa fe ty  b u t  t h e  l a r g e  number of Materials c i t a t i o n s  
t h a t  w e r e  n o t  Sa fe ty  r e l a t e d  n e c e s s i t a t e d  t h e  creat ion 
of t h i s  new s e c t i o n .  

Subsect ion headings w e r e  made more gene ra l  because pre- 
v ious  headings w e r e  ove r ly  s p e c i f i c ,  r e s u l t i n g  i n  no 
c i t a t i o n s  f o r  s p e c i f i c  headings and a l a r g e  number of 
c i t a t i o n s  i n  t h e  "general"  and "other" headings. An 
e f f o r t  w a s  made t o  achieve a n  opt imal  balance between 
being t o o  s p e c i f i c  and too gene ra l .  

Cont inui ty  has been maintained i n  t h e  numbering of s e c t i o n s  
and t h e  d u p l i c a t i o n  of  c i t a t i o n  numbers from previous quar- 
terl ies w a s  avoided. 

- >,. 

.. . . ., 

Changes w e r e  made t o  f a c i l i t a t e  t h e  use of t h e  Hydrogen 
Energy Update. The u s e r ' s  comments and cri t icisms are 
welcomed. 

1. 

David D. Kenney 
Technical Ed i to r  
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/ GUIDE TO USE O F  T H I S  PUBLICATION 

A number of  f e a t u r e s  have been incorpora ted  t o  h e l p  t h e  reader use  
t h i s  document. They c o n s i s t  o f :  

A TABLE OF CONTENTS l i s t i n g  genera l  c a t e g o r i e s  of s u b j e c t  c o n t e n t  
and indexes.  More s p e c i f i c  coverage by s u b j e c t  t i t l e /keyword  and 
au tho r  i s  a v a i l a b l e  through t h e  a p p r o p r i a t e  index.  

CITATION NUMBERS ass igned  t o  each r e fe rence .  These numbers, wi th  
t h e  p r e f i x  omi t ted ,  a r e  used i n s t e a d  of  page numbers t o  i d e n t i f y  
r e f e r e n c e s  i n  t h e  va r ious  indexes.  They a r e  a l so  used as TAC 
i d e n t i f i e r  numbers when dea l ing  wi th  document o r d e r s ;  so p l e a s e  use  
t h e  e n t i r e  ( p r e f i x  inc luded)  c i t a t i o n  nurnber when corresponding 
w i t h  TAC regard ing  a re ference .  Ar, open ended numbering system 
fac i l i t a tes  easy  inco rpora t ion  of subsequent updates  i n t o  t h e  organi -  
z a t i o n  of t h e  m a t e r i a l .  I n  this s y s t e n ,  nwnbers ass igned  t o  new 
c i t a t i o n s  i n  each ca tegory  w i l l  fo l low d i r e c t l y  t h e  l a s t  ass igned 
numbers i n  t h e  prev ious  pub l i ca t ion .  The c i t a t i o n  number of t h e  
l a s t  r e f e r e n c e  on each page appears on t h e  upper r ight-hand co rne r  
of that page t o  f a c i l i t a t e  quick l o c a t i o n  of  a s p e c i f i c  term. 

A REFERENCE FORMAT con ta in ing  t h e  TAC c i t a t i o n  number, t i t l e  of 
r e f e r e n c e ,  a u t h o r ,  co rpora t e  a f f i l i a t i o n ,  r e f e r e n c e  source ,  c o n t r a c t  
o r  g r a n t  number, a b s t r a c t  and keywords. The r e f e r e n c e  source t e l l s ,  
t o  t h e  b e s t  of  ou r  knowledge, where t h e  r e f e r e n c e  came from. I f  
from a p e r i o d i c a l ,  t h e  re ference  source  c o n t a i n s  t h e  p e r i o d i c a l ' s  
t i t l e ,  volume number, page number and d a t e .  I f  f o r  a r e p o r t ,  t h e  
r e f e r e n c e  source  con ta ins  t h e  r e p o r t  number ass igned  by t h e  i s s u i n g  

An INDEX OF AUTHORS a lphabet ized  by a u t h o r ' s  l a s t  name. A r e f e r e n c e ' s  
a u t h o r  is  followed by t h e  r e f e r e n c e ' s  c i t a t i o n  number. For m u l t i p l e  
a u t h o r s ,  each au tho r  is '  l i s t e d  i n  t h e  index. 

agency, number of  pages and da te .  =. 

An INDEX OF PERMUTED TITLES/KEYWORDS a f f o r d s  access  through major 
words i n  t h e  t i t l e  and through an  assigned se t  of keywords f o r  each 
c i t a t i o n .  A r e f e r e n c e ' s  t i t l e  i s  followed by t h e  r e f e r e n c e ' s  c i t a -  
t i o n  number. I n  t h e  indexes ,  a l l  t h e  words p e r t a i n i n g  t o  a r e f e r -  
ence ere permuted a l p h a b e t i c a l l y .  Thus, t h e  c i t a t i o n  number f o r  a 
r e f e r e n c e  appears  as many times a s  t h e r e  a r e  major t i t l e  words o r  
keywords f o r  t h a t  r e fe rence .  The permuted words run down t h e  center  
o f  a n  index page. The rest  of t h e  t i t l e  o r  keywords appear ad jacen t  
t o  a permuted word. Since a title or set of keywords is allowed 
o n l y  - one l i n e  pe r  permuted word t h e  beginning,  t h e  end, o r  both 
ends  of a t i t l e  o r  s e t  of keywords may be c u t  o f f ;  o r ,  i f  space 
p e r m i t s ,  it w i l l  be cont inued a t  t h e  oppos i t e  s i d e  of t h e  page u n t i l  
it r u n s  back i n t o  i t s e l f .  A # i n d i c a t e s  t h e  end of a t i t l e  o r  s e t  
of  keywords while  a / i n d i c a t e s  where a t i t l e  o r  set  of  keywords 
has been c u t  off  w i th in  a l i n e .  
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13339 I ,  GENERAL 

878 10041 AMERICAN CHEMICAL SOCIETY, DIVISION OF FUEL CHEMISTRY, PREPRINTS, V o l u m e  21, 
N o .  1: SYMPOSIUM ON HEAVY FUEL O I L  ADDITIVES, SYMPOSIUM ON AMMONIA FEEDSTOCKS 
SUPPLY, SYMPOSIUM ON FUELS FRaM WASTES, V o l u m e  21, NO. 2 :  SYMPOSIUM ON SET 
ENERGETICS O F  INTEGRATED SYNFUEL SYSTEMS, V o l u m e  21,.No. 3 :  SYMPOSIUM ON 
THERMOCHEMICAL GENERATION OF HYDROGEN, 1 9 7 6  

Anon., (Am. Chem. Soc., Washington, D . C . ) ,  Am. Chem. SOC. Div. Fue l  Chem. P rep r . ,  V 21: 
N1-3, 1 7 1 s t  N a t ' l  Mtg., New York, NY, April 5-9, 1976 

N o  abstract a v a i l a b l e .  

878 10042 BSC PLOTS POSSIBLE ENERGY "ROUTES" PAST THE END OF THE TWENTIETH CENTURY 

. ._ Anon. I 33 ~ a g .  M e t .  Prod., v 14:38-41, NS, my 1976 
No abstract a v a i l a b l e .  

H78 10043 POWER SOURCES SYMPOSIUM, 26th ,  Proceedings,  1974 

Anon., Power  Sources  26th Symp. Proc. ,  Paper ,  197 p - ,  A p r i l  29-30 and May 1-2, 1974, Ill .  
Inst .  of Tech., Chicago, IL ,  P u b l .  by PSC Publ .  Corn., Red Bank, N J ,  1974 

N o  a b s t r a c t  a v a i l a b l e .  

H78 10044 WHAT CAN HYDROGEN DO FOR AN ENERGY COMPANY? 

Casazza,  J . A . ,  ( P u b l i c  Serv.  E lec t r i c  and G a s  Co.) ,  Combustion, V 47:23-27, N l l ,  May 1976, 
576 -0 0.7 3 0 9 4 

No abstract available. 

H7.8 10045 HYDROGEN ENERGY TASK FORCE REPORT OF THE WORKSHOP ON HYDROGEN ENERGY, J u l y  13- 
1 4 ,  1977, Dept. of  S c i .  and Tech., New D e l f i i ,  I n d i a  

R78-0042707 

energy  as b e s t  s u i t e d  to  t h e  needs and cond i t ions  of  Ind ia .  R e s u l t s  are g iven  from 
working groups on: product ion  of hydrogen; s t o r a g e ,  t r ansmiss ion ,  and u t i l i z a t i o n  of  
hydrogen; and power sys tems,  t r ansduc t ion ,  and technoeconomic a spec t s .  The fo l lowing  
product ion  p rocesses  were cons idered:  c o a l  g a s i f i c a t i o n ,  wa te r  e l e c t r o l y s i s ,  
thermochemical r e a c t i o n  c y c l e s ,  p h o t o l y s i s  and p h o t o a s s i s t e d  e l e c t r o l y s i s  u t i l i z i n g  s o l a r  

cons ide red  are hydr ide  and cryogenic  systems. 

A t a s k  force was formed to p repa re  a v i ab le  a c t i o n  p l an  f o r  development of hydrogen 

I energy ,  pho to -b iosyn the t i c  methods, and mic rob io log ica l  methods. S to rage  systems 

.-a 
-. - . 

H78 10046 PICTORIAL OVERVIEW OF THE HYDROGEN-ENERGY CONCEPT 

Escher ,  W., (Escher  Tech. ASSOC., S t .  Johns ,  X I ) ,  Energy R e s .  and Dev'ment 5 th  Annual 
Symp., March 1 3 - 1 4 ,  1 9 7 4 ,  Washington, D . C . ,  Spons. by Am. Def. Prep.  Assoc. Paper ,  p .  80- 
89, P u b l .  by Edgewood Arsena l ,  Aberdeen Proving Ground, iKD, Jan .  1975, R76-0044962 
Avai1:NTIS 

NO a b s t r a c t  a v a i l a b l e .  

H78 10047 PRESENT AND FUTURE ABOUT HYDROGEN IN 1977 

Gal land ,  J . ,  Hydrogen i n  Metals, V 1, Pergamon Pres s ,  L td . ,  Elmsford, N Y ,  1977, I n  French 

p o s s i b i l i t i e s  of  hydrogen product ion  and s to rage  , e s p e c i a l l y  hydkide formation and 
decomposi t ion  are a l s o  s tud ied .  

P r e s e n t  and f u t u r e  x t i l i z z t i o n s  of  hydrogen a r e  mentioned: x o b l e m s  about  d i f f e r e n t .  

H78 1 0 0 4 8  FUTURE OF HYDROGZN I N  THE GAS INDUST3Y 

Gregory, D.P., ( I n s t .  of Gas Tech. ,  Chicago, I L ) ,  ? roc .  of 1st I n t .  Znergy Agency Water 
E l e c t r o l y s i s  Workshop, 1975, 78C0035911 

The fo l lowing  t o p i c s  a r e  d iscussed:  some i n d u s t r i a l  and government op in ions  about  
hydrogen as an  energy nedium; gas  i n d u s t r y  and o p p o r t u n i t i e s ;  and r equ i r ed  t h r u s t  of a gas  
i n d u s t r y  R and D program on hydroqen. 

1 
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H78 10049 WASSERSTOFF--BRENNSTOFF DER ZUKUNFT, (HYDROGEN--A FUEL FOR THE FUTURE) 

Gregory, D.P., (Energy Sys t .  R e s .  I n s t .  of G a s  Tech., Chicago, I L ) ,  G a s  Waerme I n t . ,  
V 26:124-134, N3, ,Xarch 1977, I n  German wi th  Engl ish summary , 

NO a b s t r a c t  a v a i l a b l e .  

H78 10050 HYDROGEN-ENERGY TECHNOLOGY, TODAY AND TOMORROW 

Gregory, D.P., ( I n s t .  of Gas Tech., Chicago, I L ) ,  Energy Tech. 2nd Conf. Proc. ,  May 12-14, 
1975, p.  234-241, Washington, D.C., P u b l .  by  Govt. I n s t . ,  Inc . ,  Washington, D.C.,  1975 
R76-0023339 

N o  a b s t r a c t  available. 
. m --. 

E78 10051 SURVEY OF HYDROGEN PRODUCTION AND UTILIZATION .METHODS 

Gregory, D.D.,  ( I n s t .  o f  G a s  Tech., Chicago, I L ) ,  Spons. by NASA, O c t .  1 6 ,  1974 .. Aug. 15, 

The o b j e c t i v e s  o f  this s tudy  a r e :  ( 1 ) t o  survey  and e v a l u a t e  methods o f  producing 
l a r g e  q u a n t i t i e s  o f  hydrogen from s e v e r a l  d i f f e r e n t  energy sources ;  ( 2 )  t o  i d e n t i f y  p r e s e n t  
and f u t u r e  uses  of hydrogen i n  t h e  i n d u s t r i a l  and r e s i d e n t i a l  s e c t o r s :  ( 3 ) t o  provide  c o s t  
estimates f o r  deve loping  t h e  t echno log ie s  r e q u i r e d  f o r  l a rge - sca l e  product ion;  and ( 4 ) t o  
recommend a series o f  follow-on s t e p s  ( s t u d i e s ,  development programs) to  be carried o u t  
du r ing  t h e  n e x t  f i v e  yea r s  t h a t  would l ead  t o  t h e  use of hydrogen a s  a major energy 
c a r r i e r .  Gu ide l ines  and c o n s t r a i n t s :  ( 1 ) t h e  product ion  of hydrogen from n a t u r a l  gas  or 
petroleum p roduc t s  w i l l  be inc luded  f o r  completeness under this work s t a t emen t ;  (2 )  
product lon  of hydrogen from c o a l  g a s i f i c a t i o n  w i l l  a l s o  be inc luded .  A g r e a t  d e a l  o f  work 
is be ing  done by o t h e r  agenc ie s  i n  t h i s  f i e l d  ( c o a l  g a s i f i c a t i o n )  and maximum use  w i l l  be 
made of t h e i r  work: (3 )  thermochemical processes  f o r  hydrogen product ion  should  be 
compatible  w i t h  the maximum o p e r a t i n g  temperature  of  nuc lea r  r e a c t o r s  and compat ib le  wi th  
containment  and s t r u c t u r a l  materials i n  s o l a r  energy systems: and ( 4 ) i n  t h e  i n i t i a l  phases  
o f  t h i s  program, no e f f o r t  w i l l  be  expended on the s tudy  of  hydrogen-fueled a i z c r a f t  o r  
hydrogen-fueled s u r f a c e  v e h i c l e s .  However, the impact  of  hydrogen on the  product ion  of 
s y n t h e t i c  f u e l s  f o r  t h e  t r a n s p o r t a t i o n  sector w i l l  be examined. 

1975 , OOX0001856 

H78 10052 HYDROGEN PROBLEMS I N  ENERGY RELATED TECHNOLOGY 

H i r t h ,  J . P . ,  Johnson,  H.H.,  (Ohio S t a t e  Univ. , Columbus, OH), Corros ion ,  V 32:3-26, N 1 ,  ., 
Jan .  1976, 576-0025438 

N o  a b s t r a c t  a v a i l a b l e .  

H78 10053 FUTURE OF XYDROGEX I N  TEXAS' ENERGY MARKETS ;-. 

Huang, C . J . ,  ( U n i v e r s i t y  of  Houston, Houston, TX), J u l y  1974-Feb. 1975 

(1)what  w i l l  the cost o f  hydrogen be r e l a t i v e  t o  o t h e r  enerqy forms i n  the coming 10-year 
pe r iod?  (2)How can hydrogen be phased i n t o  the economy of  Texas wi thout  d i s r u p t i o n  of 
e x i s t i n g  energy  s y s t e n s ?  How much of the  e x i s t i n g  p i p e l i n e  network can be used i n  a 
hydrogen system? (3)Assuming hydrogen t o  be used i n  a l l  f e a s i b l e  ways to  r e p l a c e  f o s s i l  
f u e l s ,  what s av ings  i n  f o s s i l  f u e l s  w i l l  r e s u l t ?  (4)What r e s e a r c h  is  needed t o  f u l l y  
de te rmine  t h e  f e a s i b i l i t y  of implementing a hydrogen energy system i n  Texas? These 
q u e s t i o n s  should  be answered by examining hydrogen product ion  methods us ing  r e sources  such 
as l i g n i t e  a v a i l a b l e  i n  Texas, and the  c o s t  of producing hydrogen by these  methods. The 
r e s e a r c h  necessa ry  t o  f u l l y  implement the  hydrogen system w i l l  be determined by examining 
t h e  lowes t  c o s t  p roduct ion ,  d i s t r i k u t i o n ,  and usage s y s t e n s  t h a t  can be a p p l i e d  i n  Texas, 
and i d e n t i f y i n g  t h e  p a r t s  o f  t h i s  system which a r e  n o t  a s  y e t  t e c h n i c a l l y  proven. 

The q u e s t i o n s  for a s s e s s i n g  hydrogen use  i n  Texas which are t o  be answered a r e  these :  

378 10054 HYDROGEN EXERGY: CBEIYICAL ?ROBLEMS INVOLVED 

Kotera ,  Y . ,   my Fore ign  sei. and Tech. Center ,  C h a r l o t t e s v i l l e ,  V A ) ,  Denki Ragaku Oyobi 
Kogyu B u t s u r i  Xagaku, Japan, (Engl. T r a n s . ) ,  '1 1 2 ~ 2 5 ,  N?, Ju ly  1 9 7 4 ,  X77-72295 

NO a b s t r a c t  a v a i l a b l e .  

H78 10055 PROCEEDINGS OF TXE CORNELL INTERNATIONAL SY.WOSIUM AND WORKSHOP ON THE HYDROGEN 
ECONOMY 

Linke,  S . ,  ( c o r n e l l  Univ., ~ t h a c a ,  N Y ) ,  Spons. by NSF, 443 p . ,  Aug. 20-22, 1973, N76-15611 
S11.75 
Ava1l:NTIs 

conducted a t  Corne l l  Un ive r s i ty  i n  August, 1 9 7 3 .  ?he 3 a r t i c i p a n t s  inc luded  both advocates  
and skeptics, so t h a t  t he  pr lnc i?Les  i n  each cam? would nave d i r e c t  i n t e l l e c t u a l  c o n t a c t  
i n  o r d e r  to achieve  a b e t t e r  understanding Of t he  p o t e n t i a l  of t he  hydrogen economy, 

T h i s  document c o n t a i n s  the  proceedings O f  SYmPOSlUm on the  hydrogen energy economy 
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either p r o  o r  con. Both view p o i n t s  are amply r e p r e s e n t e d  i n  t h e s e  proceedings.  A l t e rna te  
p roposa l s  such a s  t h e  a l l - e l e c t r i c  economy and t h e  methanol economy are also inc luded .  
The i s sue  o f  hydrogen economics remains unce r t a in  d e s p i t e  t h e  a t t e n t i o n  g iven  it dur ing  
t h e  conference ,  b u t  t h e  con t inu ing  high cost  of f o s s i l  f u e l s  w i l l  make hydrogen 
economical ly  f e a s i b l e  sooner  than  any p a r t i c i p a n t  would have dared  t o  p r e d i c t  i n  1973. 
S u b j e c t s  covered he re  inc lude  the  fol lowing:  an overview of  t h e  hydrogen economy, 
hydrogen product ion  and economics, energy t ransmiss ion  and s t o r a g e ,  thermochemical means 
of producing hydrogen, e l ec t rochemica l  problems o f  t h e  hydrogen economy, hydrogen i n  t h e  
marke tp lace ,  p rospec t s  f o r  hydrogen u t i l i z a t i o n ,  and t h e  impact  o f  hydrogen on  
t r a n s p o r t a t i o n .  

H78 10056 HYDROGEN AND NUCLEAR POWER 

Lucas, N . ,  (Imp. Coll. of S c i  and Tech., London, England) ,  Energy Po l i cy ,  V 4:25-36, N 1 ,  
March 1976, 577-0011480 

No abstract a v a i l a b l e .  

878 10057 HYDROGEN: MECHANISMS AND STRATEGIES OF MARKET PENETRATION 

Manne, A.S., Marche t t i ,  C . ,  ( I n t .  I n s t .  f o r  Appl. Systems Ana lys i s ,  Laxenburg, A u s t r i a ) ,  
Hydrogen Economy M i a m i  Energy Con€. P r o c . ,  M i a m i  Beach, FL, March 18-20, 1974, P t .  B ,  
p. 1193-1208, Publ. by Plenum P r e s s ,  New York, N Y ,  1975, R76-0010128 

N o  abstract a v a i l a b l e .  

H78 10058 HYDROGEN A S  A FUEL 

McAlevy, R.F.111, W e i l ,  K.H., Cole ,  R.B. ,  (US Dept. o f  Defense,  Defense Advanced R e s .  
P r o j e c t s  Agency, P u b l i c  Se rv ice  Ilectr. and Gas Co., Stevens  I n s t .  o f  Tech . ) ,  Jan. 1974- 
Sept .  1975 

i n t r o d u c t i o n  o f  H 2  a s  a f u e l .  I t  i n c l u d e s  H 2  gene ra t ion ,  t r a n s p o r t a t i o n  and u t i l i z a t i o n  
as,-an engine  f u e l .  Genera t ion  by coal g a s i f i c a t i o n ,  q l e c t r o l y s i s ,  and thermochemical 
p rocesses  us ing  n u c l e a r  hea t  sou rces  w a s  i n v e s t i g a t e d ;  p re l imina ry  conc lus ions  have been 
drawn. Transmission by p i p e l i n e s  might be limited by t h e  i n a b i l i t y  o f  e x i s t i n g  p i p e l i n e  
compressors  t o  meet economical ly  t h e  expec ted  demands of  H2 : a nove l ,  " r egene ra t ive ,  " 
compressor h a s  been proposed. Fundamental r e l a t i o n s h i p s  between f u e l  p r o p e r t i e s  and 
r e c i p r o c a t i n g  engine performance parameters  were e s t a b l i s h e d  and are used t o  form a 
ra t iona l  b a s i s  f o r  e v a l u a t i n g  H2 (vs. hydrocarbons) as a i r  engine  f u e l .  An ex tens ive  
review of  pub l i shed  r e s u l t s  r evea led  t h a t  H2 was capable  o f  h i g h l y  e f f i c i e n t ,  l o w -  
p o l l u t i o n  o p e r a t i o n  o f  such eng ines  when fue l - loan  mixtures  w e r e  used.  Work on t h e  
Storage of H2 and i ts  use  as a gas  t u r b i n e  fue l  i s  underway. 

Th i s  is an eng inee r ing  s tudy  of  t h e  t e c h n i c a i  problems expec ted  wi th  t h e  l a rge - sca l e  

H78 10059 NEW TECHNOLOGIES FOR CHEMICAL FUELS AND THEIR PROBLEMS 

Morita, Y. ,  Sekiyu Gakkaishi ,  V 18:725-731, N 9 ,  Sep t .  1976, I n  Japanese ,  578-0019933 

commercial s o l u t i o n s  covers  motor f u e l s ,  i nc lud ing  unleaded g a s o l i n e ,  engine mod i f i ca t ions ,  
and au tomot ive  exhaus t  p u r i f i c a t i o n .  product ion of  f u e l  o i l  by thermal  and c a t a l y t i c  
c r a c k i n g ,  hydrocracking,  and d i r e c t  d e s u l f e r i z a t i o n  o f  f u e l  o i l ;  g a s i f i c a t i o n  o f  r e s i d u a l  
o i l s  by thermal  c a c k i n q ,  high temperature  p a r t i a l  o x i d a t i o n ,  hydrocracking ,  and c a t a l y t i c  
g a s i f i c a t i o n ;  c o a l  g a s i f i c a t i o n  processes ;  coal l i q u e f a c t i o n  processes :  hydrogen f u e l  
C e l l s ;  t h e  product ion  of s y n t h e t i c  n a t u r a l  gas and of  e thane- r ich  gas:  and product ion  o f  
coke and o t h e r  s o l i d  coal products .  

-, - . -. . 

A d i s c u s s i o n  on c u r r e n t  f u e l - r e l a t e d  research  and development and t h e  p rospec t s  of 

878 10060 COST AND AVAILABILITY O F  HYDROGEN 

P a r r i s h ,  W.R., Voth, R .O. ,  (NBS, I n s t .  f o r  Basic S tand ,  Boulder ,  C O ) ,  N a t ' l  Sureau Stand. 
Spec. P u b l . ,  N 4 1 9 ,  Pap 1, 26  p. ,  ,Xay 1975, 576-0031693 

No a b s t r a c t  a v a i l a b l e .  

H78 1 0 0 6 1  ENERGY . W A G E M E N T  

P e t e r s o n ,  W . J . ,  Cunnington, G . R . ,  Ather ton ,  L.F. ,  S t r e e d ,  E . R . ,  (Lockheed A i r c r a f t  Corp., 
Lockheed ,Nissiles and Space Co., I n c . ,  Sunnyvale, C A I ,  J u l y  1971-cont inuing 

The approach used w a s  t o  f i r s t  e s t a b l i s h  t h e  energy requi rements  of  moderately s i z e d  
m i l i t a r y  b a s e s ,  housing complexes, and shopping c e n t e r s .  Completion of t h e s e  s t u d i e s  on a 

r equ i r emen t s ,  and v a r i a b l e  e x i s t i n g  o r  a s  ye t  undeveloped eneray  sources  would f u r n i s h  t h e  
in fo rma t ion  r equ i r ed  f o r  s i z i n q  of t he  ener-jy supply  s y s t e a  and f o r  d e f i n i n g  c r i t i c a l  needs 

s o u r c e s  were 2 s  follows: s o l a r  energy--deternine t h e  r o l e  of s o l a r  energy i n  s sace  
h e a t i n g ,  water h e a t i n g ,  conversion t o  e l e c t r i c a l  anerg'l,  and a i r  cgnd i t ion ing .  Select  two 
o r  t h r e e  p o t e n t i a l  a p p l i c a t i o n s  of s o l a r  energy and perform 3 thermodynamic a n a l y s i s  
s u f f i c i e n t  to prepare  a conceptua l  design.  Perform a 3a rame t r i c  s tudy  of che 2er fornance  

. number o f  s p e c i f i c  complexes, wit!!  v a r i a b l e  weather, v a r i a b l e  h e a t i n g  and coo l ing  

c u L c * I  sf CL- --*-"*- - 1  -----.. 
& * I S  yucs,*c-u4 SL'SLyJ I  in h z s r A t . r z a r c ,  2nd t a r h n n l n n - r .  The ctez= t o  c - l 7 - * . - A  Z-- ---L --_ ..-_-..--- -_.- ---..----- az - v I I " " c u  & U A .  
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t r a d e o f f s  t o  d e r i v e  economic f a c t o r s  f o r  comparison wi th  o t h e r  f u e l s  f o r  f u t u r e  use.  
I d e n t i f y  the p h y s i c a l  problems a s s o c i a t e d  with t h e  burn ing  of hydrogen and seek p o s s i b l e  
s o l u t i o n s .  S o l i d  was te - - iden t i fy  t h e  v a r i o u s  forms o f  s o l i d  waste t h a t  can be u t i l i z e d  
for  f u e l .  I d e n t i f y  t h e  problems a s s o c i a t e d  w i t h  u s i n g  s o l i d  w a s t e  a s  a f u e l ,  i n c l u d i n g  
t h e  material and p o l l u t i o n  problems. Perform s t u d i e s  t o  o b t a i n  the economic d a t a  
necessa ry  f o r  comparison w i t h  o t h e r  systems. 

878 10062 HYDROGEN ENERGY 

Veziroglu,  T.N., (Univ. of  Miami, Clean Energy R e s .  I n s t . ,  Coral  G a b l e s ,  FL) ,  March 1973- 
March 1 9 7 5 ,  XOO-0001922 
Avai1:NSF 

A s  an answer t o  t h e  problems of growing f u e l  demand, p o l l u t i o n  and t h e  d e p l e t i o n  of  
f o s s i l  f u e l s ,  t h e  replacement of f o s s i l  f u e l s  by hydrogen has been i n v e s t i g a t e d .  I t  has  

s t o r a g e ,  and d i s t r i b u t i o n  methods p r e s e n t l y  i n  u s e  by t h e  n a t u r a l  gas  i n d u s t r y ,  a s  well a s  
i nnova t ive  t echn iques  t o  be developed, hydrogen o f f e r s  i t s e l f  a s  an e x c e l l e n t  f u e l .  I t  
can be b road ly  u t i l i z e d  a s  such i n  l i e u  of t h e  f o s s i l  f u e l s .  Being t h e  c l e a n e s t  p o s s i b l e  
f u e l ,  hydrogen a l s o  o f f e r s  s i g n i f i c a n t  environmental  b e n e f i t s .  In  connect ion with t h e s e  
s t u d i e s ,  t h e  Hydrogen Economy Miami  Energy (Theme) Conference has  been conducted. I n  t h e  
conference,  some 9 0  pape r s  have been p resen ted  cove r ing  t h e  p roduc t ion ,  t r ansmiss ion ,  and 
s t o r a g e  and u t i l i z a t i o n  o f  hydrogen. Formal confidence proceedings a r e  publ ished by 
Plenum Pub l i sh ing  Corporat ion.  

'"been shown t h a t  t h i s  cou ld  be a s o l u t i o n  t o  the  above problems. Using t r a n s m i s s i o n ,  

.-. 
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H78 2 0 0 1 1  INDUSTRIAL STATIONARY BATTERIES 

Abbott ,  T . ,  (ESB, Inc. ,  P h i l a d e l p h i a ,  P A ) ,  Plant  Engng., Ba r r ing ton ,  I L ,  V 29:57-58, N 1 1 ,  
May 29, 1975, J78-0008800 

The i n f l u e n c e  of a l t i t u d e  and t e n p e r a t u r e  on such t h i n g s  a s  hydrogen e v o l u t i o n  and t h e  
consequent i n c r e a s e  i n  importance o f  adequate v e n t i l a t i o n  a r e  s t r e s s e d .  
approach t o  a s t a t i o n a r y  i n d u s t r i a l  b a t t e r y  system t r e a t s  t h e  i n s t a l l a t i o n  a s  a u n i f i e d  
whole. 

The f a c t o r s  i n f l u e n c i n g  t h e  i n s t a l l a t i o n  and use of  s t a t i o n a r y  b a t t e r i e s  a r e  reviewed. 

The b e s t  planning 

H78 20012 ASSESSMENT O F  METHODS FOR DIRECT CONVERSION OF AGRICULTURAL RESIDUES TO 
UTILIZABLE ENERGY FORMS .... 

Bai l ie ,  R.C., Carns,  H.R., (Univ. of W. V i rg in i a ,  Morgantown, WV), June 18 ,  1975-Sept. 17, 
19 76 

may be used t o  conve r t  a g r i c u l t u r a l  r e s i d u e s  t o  f u e l  f o r  s i n g l e  farms or s m a l l  a g r i c u l t u r a l  
communities. Th i s  is  a s t a t e - o f - t h e - a r t  e v a l u a t i o n  t o  be based on e x i s t i n g  d a t a  f o r  t h e  
v a r i o u s  p rocesses  and w i l l  i nc lude  an a n a l y s i s  o f  t h e  energy e f f i c i e n c y  of each process  
a l o n e ,  a s  w e l l  a s  t h e  d i r e c t  and i n d i r e c t  i n p u t .  Processes  t o  be eva lua ted  w i l l  i nc lude  
d i r e c t  combustion, anae rob ic  d i g e s t i o n ,  both the rmoph i l i c  and mesophi l ic ,  f o r  t h e  
p roduc t ion  o f  methanes and a l c o h o l s ,  pyrolysis-complete  and p a r t i a l ,  chemical r e d u c t i o n ,  
h y d r o - g a s i f i c a t i o n ,  c a t a l y t i c  g a s i f i c a t i o n ,  enzymatic r e d u c t i o n ,  and combined h y d r o l y s i s  
f e rmen ta t ion .  

Th i s  r e p o r t  p rov ides  a t e c h n i c a l  and economic assessment of conversion systems which 

H78 20013 ELECTROCHEMICAL CONVERSION OF ANIMAL WASTES INTO PROTEIN AND HYDROGEN 

Day, D.L., S t e i n b e r g ,  M.P., (Univ. of I l l i n o i s ,  Urbana, I L ) ,  Agri  Engng., Jan. 1977- 
Sqpt.  30, 1978 

w i t h  e l e c t r o c h e m i c a l  o x i d a t i o n  of l i v e s t o c k  wastes t o  produce f eed  p r o t e i n  and by-product 
hydrogen. Upgrading the  n i t rogen  t o  p r o t e i n  is o f  s p e c i a l  importance f o r  r e feed ing  t o  
nonrurninants a s  an a l t e r n a t i v e  t o  spreading wastes on land while ach iev ing  p o l l u t i o n  
c o n t r o l .  I n i t i a l  s t u d i e s  w i l l  use a l abora to ry  bench s c a l e  e l e c t r o l y t i c  c e l l  wherein 
l i q u i d  swine inanure w i l l  s e rve  a s  t h e  e l e c t r o l y t e .  
a s  it i s  produced a t  t h e  anode and hydrogen, a p o t e n t i a l  f u e l  of t h e  f u t u r e ,  w i l l  be 
produced a t  t h e  anode. Low v o l t a g e  d i r e c t  c u r r e n t  e l e c t r i c i t y  w i l l  run t h e  appa ra tus .  
Techn ica l  o p e r a t i o n a l  parameters  w i l l  be s t u d i e d  t o  ach ieve  op t ima .  growth of  s i n g l e - c e l l  
p r o t e i n  and product ion of  hydrogen. 

T h i s  r e p o r t  i n v e s t i g a t e s - .  t h e  t e c h n i c a l  f e a s i b i l i t y  of  r e p l a c i n g  mechanical a e r a t i o n  

Aerobic b a c t e r i a  w i l l  u t i l i z e  oxygen 

... ~ 7 8  20014 MANUFACTURE OF HYDROGEN ~ P D  OXYGEN FOR FUEL 

L e e ,  R.A., (Texas Gas Transmission Corp.) ,  Ger. Offen. ,  13 p . ,  Publ.  Dec. 15, 1977 
NO a b s t r a c t  a v a i l a b l e .  

H78 20015 WORK FUNCTION DEPENDENCS AND ISOTOPE EFFECT I N  THE PRODUCTION O F  NEGATIVE 
HYDROGEN IONS D U R I N G  SPUTTERING OF ADSORBED HYDROGEN ON CS-COVERED ?lo ( 1 0 0 )  
SURFACES 

Yu, M.L., (Brookhaven N a t ' l  Lab., Upton, N Y ,  Dept. of Energy) ,  Con t rac t  no. EY-76-C-02-0016 
1977 

The enhancement of t h e  H- y i e l d ,  during s p u t t e r i n g  of  adsorbed hydrogen on a M o  
(100) s u r f a c e ,  by a C s  ove r l aye r  was i n v e s t i g a t e d .  An exponen t i a l  dependence of t h e  3- 
y i e l d  on t h e  work func t ion  was observed for a wide range of C s  coverages.  A s i n p l e  
e l e c t r o n  t u n n e l i n g  nodel was proposed. A l a rge  r educ t ion  i n  t h e  ion y i e l d  was also 
observed  when Dc, r ep l aced  !I? as t h e  adsorbate .  

H78 2 1 0 2 1  ELECTROLYTIC HYDROGEN FOR AMMONIA SYNTHESIS 

Anon., N i t r o g e n ,  England, S e r i e s  97, p.  35-40, 1 9 7 5  
N o  a b s t r a c t  a v a i l a b l e .  
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H78 21022 PSE AND G INTEmST I N  THE ELECTROLYTIC PRODUCTION OF HYDROGEN 

Burger,  J . M . ,  Proc. of  1st I n t .  Energy Agency Water E l e c t r o l y s i s  Workshop, 1975, BNL-21165 

e l e c t r o l y s i s  of water wi th  off-peak e l e c t r i c i t y  to  produce hydrogen which would be s t o r e d  
probably a s  a gas  or metal hydr ide ,  the s t o r e d  hydrogen would be withdrawn a t  peak demand 
p e r i o d s  as a f u e l  f o r  a gas  t u r b i n e  or a f u e l  c e l l .  

U s e  o f  hydrogen a s  an energy s t o r a g e  medium i s  d iscussed .  One approach e n t a i l s  t h e  

H78 21023 PERSPECTIVES DE PRODUCTION LMASSIVE D'HYDROGENE PAR ELECTROLYSE, (PROSPECTS OF 
LARGE-SCALE HYDROGEN PRODUCTION BY ELECTROLYSIS) 

Godin, P . ,  (Electr. de  F r . ) ,  Rev .  Gen. E l e c t r . ,  V 85:530-533, N6, June 1976, In French 
N o  abstract a v a i l a b l e .  

I A78 21024 ELECTROLYSIS BASED HYDROGEN STORAGE SYSTEMS, Annual Report ,  Jan. 1, 1976-Dec. 31, 
c .*. 1976 

Salzano,  F . J . ,  (Brookhaven N a t ' l  Lab . ,  Upton, NY, Dept. o f  Energy) ,  C o n t r a c t  no. 
EY-76-C-02-0016, 131 P., Jan.  1977 

This  r e p o r t  desc2ibes  work completed during t h e  p e r i o d  January  1, 1976 t o  December 31, 
1976, on an ERDA-sponsored program aimed a t  improvement i n  t h e  cost and e f f i c i e n c y  of 
e l e c t r o l y t i c  hydrogen product ion  and development o f  t h e  technique  of us ing  metal hydr ides  
f o r  hydrogen s t o r a g e  f o r  s t a t i o n a r y  and t r a n s p o r t a t i o n  a p p l i c a t i o n s .  The work a n  
e l e c t r o l y t i c  hydrogen product ion  i n c l u d e s  work on advanced b a r r i e r  materials for a l k a l i n e  
ce l l s ,  s t u d i e s  of n i c k e l  a l l o y  based and oxide c a t a l y s t s  f o r  oxygen evolu t ion .  Rela ted  
work on t h e  program involv ing  t h e  H 2 - C l 2  e lec t rochemica l  c e l l  f o r  energy s t o r a g e  is 
descr ibed .  Work on hydrogen s t o r a g e  subsystems i n v o l v i n g  s t o r a g e  r e s e r v o i r  d e s i g n s  f o r  
t h e  Hydrogen Technology Advanced-Component T e s t  System (HYTACTS) , engineer ing  and metal 
hydr ide  material test beds and tests o f  candidate  c o n t a i n e r  materials i s  presented .  
Progress  on t h e  development of ncw metal hydride m a t e r i a l s  and t a i l o r i n g  and t e s t i n g  of 
new a l l o y  systems is summarized. This  work emphasizes improvement i n  t h e  i n i t i a l  
a c t i v a t i o n  s t e p ,  high-cycle  test o f  s e l e c t e d  m a t e r i a l s  and t h e  p h y s i c a l  c h a r a c t e r i s t i c s  of 
cyc led  materials. The e f f o r t s  on n a t u r a l  gas supplementat ion,  hydrogen s t o r a g e  systems 
a n a l y s i s  and t h e  p r o j e c t  management of t h e  ERDA Hydrogen Program by BNL a r e  summarized. 

H78 21025 WATER ELECTROLYSIS UNDER ATMOSPHERIC PXESSURE, (L'ELECTROLYSE DE L'EAU A LA 
PRESSION ATMOSPRERIQUE EN PRENANT COMME EXEMPLE L'ELECTROLYSEUR BBC) 

V u i l l e u m i e r ,  B . M . ,  B r a u n ,  M.,  (Soc. Brown B o v e r i ) ,  Rev. e n .  Electr . ,  V 85:534-536, N 6 ,  
June 1976, In French, Card A l e r t  083005 

N o  abstract a v a i l a b l e .  - 
H78 21026 WATER ELECTROLYSIS UNDER PRESSURE, (ELECTXOLYSE SOUS PRESSION DE L'EAU) 

n u ~ ~ ~ e n w e b e r  , ii., (SOC . LIuLY1, Frankf i i r t  &I., Gsrmsny:, Rev. Gen. bASL.Lr., ='--A V 85:537-541, 
N6, June 1976, Card A l e r t  083006 

NO a b s t r a c t  a v a i l a b l e .  

r.7.. 1 1 - - _  .. 

H78 22020 THERMOCHEMICAL PROCESSES FOR XYDROGEN PRODUCTION BY WATER DECOMPOSITION 

(Univ. o f  Pennsylvania ,  P h i l a d e l p h i a ,  P A ) ,  MOD A001 CN-EY-76-S-02-2747 
No abstract a v a i l a b l e .  

H78 2 2 0 2 1  ISPRA .XARK-lO WATER SPLITTING PROCESS 

(General  Atomic Co., San Diego, CA) , S t u d i e s  Of t h e  u s e  of High-Temp. Xucl. Heat from an 
XTGR for Xydrogen Product ion ,  5 2  p . ,  Y i 6 - 1 5 5 8 0  

w a s  chosen f o r  examining t h e  p o s s i b i l i t y  of  Using water  t o  produce hydrogen on a l a r g e  
scale f o r  f u e l  and major i n d u s t r i a l  chemical uses .  The assumed energy source f o r  t h e  
p r o c e s s  is an HTGR (he1i .m c o o l e d ) .  A process  f low diagram, a m a t e r i a l  ba lance ,  and an 
energy  ba lance  w e r e  developed f o r  t h e  shernocnemical r e a c t i o n  c y c l e .  P r i n c i p a l  r e a c t i o n s  
which c o n s t i t u t e  the  c y c l e  a r e  inc luded .  

A thernochemical  water  s p l i t t i n g  process ,  t h e  I s p r a  ?.Iark-lO Chemical Reaction Cycle ,  
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H78 22023 MANUFACTURE OF 
INSTALLATIONS 

HYDROGEN AND OXYGEN FROM WATER USING THE HEAT FROM NUCLEAR POWER 

F r i e ,  W . ,  Ger. Offen., 15 p., Publ. March 9 ,  1978, P a t e n t  no. 2639624, Applic.  no. 2639624, 
Applic.  on Sept .  2 ,  1976 

N o  a b s t r a c t  available. 

H78 22024 THERMOCHEMICAL PROCESSES FOR THE PRODUCTION OF HYDROGEN FROM WATER 

Funk, J .E . ,  ( C o l l .  Engng., Univ. of Kentucky, Lexington, K Y ) ,  Am. Chem. SOC., Div. Fue l  
Chem., Prepr. ,  I s s u e  3 ,  p. 1-9,  series 2 1 ,  1976 

NO a b s t r a c t  available. 

H78 22015 STUDIES ON THERMOCHEMICAL HYDROGEN PRODUCTION, I. THE EVOLUTION OF HYDROGEN AND 
IODINE BY THE DECOMPOSITION OF AMMONIUM IODIDE AND HYDROGEN IODIDE c .-. 

I sh ikawa,  H . ,  Nakane, Y.,  I s h i i ,  E . ,  Uehara, I . ,  Miyake, Y. ,  (Gov. Ind. Res. I n s t . ,  Ikeda ,  
Japan) e Nippon Kagaku Ka i sh i ,  N10, p. 1457-1461, 1977, In  Japanese 

N o  a b s t r a c t  available. 

H78 22026 STUDIES ON THERMOCHEMICAL HYDROGEN PRODUCTION, 111. THE HYDROLYSIS OF I R O N ( I 1 )  
BROMIDE 

Ish ikawa,  H. ,  I s h i i ,  E., Uehara, I., Nakane, M., Miyake, Y . ,  (Gov. Ind. R e s .  I n s t . ,  Ikeda ,  
Japan), Nippon Kagaku K a i s h i ,  N 4 ,  p. 530-534, 1978, In Japanese 

NO abstract  available. 

H78 2 2 0 2 7  ECONOMIC CRITERIA OF SELECTION FOR CLOSED CYCLE THERMOCBEMICAL WATER SPLITTING 
PROCESSES 

JDlY,  F. ,  (Pechiney  Ugine Kuhlmann, P a r i s ,  France) ,  Hydrogen Econ. X i a m i  Energy Conf. Proc. 
F i & ~ i  9csc5, FL, ;Qrch L8-23, 1974, P t .  A ,  p .  279-289, F & L .  by Pleism, Press, :km Yozk, NY 
1975, R-d-0010134, Card A l e r t  011489 

NO a b s t r a c t  available.  

878 22028 HYBRID PROCESS FOR THERMOCHEMICAL PRODUCTION OF HYDROGEN 

-fiuraf N . ,  Tokunaga, K . ,  Harada, T . ,  Yamazoe, N . ,  Seiyama, T . ,  (Kyush,u Univ., Fac. Engng., 
Dept. X 3 t .  S c i  and Tech., Fukuoka, Japan), Denki Kagaku, V 46:113-117, N2, 1978, SB-I - 

N o  a b s t r a c t  available. 

..-,e, . . A _ - _  
.-- 

~ I O  LLU,U STUDY ON KEY REACT~ONS o$'THE~oC~E;U~TC& PRODUCTION OF KYfrEGGEN USING iiWW 
CHLORINE CYCLES 

*uraI S . ,  Tokunaga, K . ,  Pamazoe, N . ,  Seiyama, T., (Kyushu Univ., Fac. Engng., Dept. Xat. 
SCi. Tech.,  Fukuoka, J apan) ,  Denki Kagaku, V 46:95-99, N2, 1978 

N o  a b s t r a c t  available. 

H78 2202.' INVESTIGATION OF SLJI,FUR BASED THERMOCHEMICAL CYCLES FOR HYDROGEN PRODUCTION BY 
WATER DECOMPOSITION 

NatarajaT, M. , (Univ. of New ?leexico, Albuquerque, NM) , D i s s .  A b s t r a c t  I n t .  B ,  V 38:177, 
N2, 19?-.. 
B v a i l : ~ k . - r ~ f i l m s  I n t . ,  Order no. 77-16, 110 

No a b s t r a c t  ava i lab le .  

Baron, 3 .  , Tan2 , H . ,  ( ~ u r g i  Minera loe l technik  G'MBH, F r a n k f u r t  Am Main, Germany F.R. , 
Bieqer, 5 . .  LOhmann, C . ,  ( ~ u h r y a s  X . G . ,  Dorscen, Germany, F.R.), C o r n i l s ,  B . ,  Traenckner,  
K.C. .  :?-krthemie A . G . ,  Oberhausen, Germany, ? . R . ) ,  Cranzen, J.S., Goeke, E . K . ,  (Krupp- 

. KoP?ers ; > 3 H ,   sen, &rrnany, F . R . ) ,  Chemiero is tof fe  Aus Kohle, Thieme, S t u t t g a r t ,  Gemany, 
F.R., ::*-, I n  Geman,  Y78-0041876 

T!?? :anversion of p i t  c o a l  or brown c o a l  w i t h  g a s i f i c a t i o n  agen t s  ( c o a l  g a s i f i c a t i o n )  
is d i s c . . <  -.sea detail. Under t h e  t i t i e  ' 'Froauccion of 5ync;lesis Cas," cne physicai- 
chemiZ3: k s s i c s ,  the  .Jarlous t e c h n i c a l  g a s l f i c a t i o n  p rocesses ,  3as p u r i f i c a t i o n ,  and i n  
SeParaCt :hapters ,  t h e  product ion  o f  hydroqen and carbon nonoxlde. 
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H78 23006 COKE GASIFICATION DEMONSTRATION 

Crowley, D.M., (Koppers Co., Inc . ,  Engng. and Cons t ruc t ion  Div., P i t t s b u r g h ,  P A ) ,  Koppers 
Co., Inc . ,  O i l  companies unspec. (Spans.), October 1974-March 1975 

i n  a Koppers-Totzek g a s i f i e r .  The K-T process  is a commercially proven c o a l  g a s i f i c a t i o n  
process .  P o t e n t i a l l y ,  it could  be used t o  genera te  e i t h e r  f u e l  gas  o r  hydrogen from 
byproduct  coke which has  no ready o u t l e t  i f  i t  c o n t a i n s  s i g n i f i c a n t  amounts of  s u l f u r  and 
metals. The purpose o f  t h e  program is t o  demonstrate o p e r a b i l i t y  of t h e  T a s i f i e r  on t h i s  
type  o f  feeds tock .  

Th i s  program invo lves  a commercial demonstrat ion of g a s i f y i n g  petroleum de r ived  cokes 

E78 23007 DEVELOPMENT OF THE STEAM IRON PROCESS FOR HYDROGEN PRODUCTION, Project 9010 
Q u a r t e r l y  Report  No. 2 ,  October 1-December 31, 1976 

- ' - - - ( I n s t .  o f  Gas Tech., Chicago, I L ,  Dept. of Energy) ,  O c t .  1977, 72  p . ,  c o n t r a c t  no. 
EX-76-C-01-2435 
Avai1:NTIS 

product ion  and r e l a t e d  suppor t ing  r e sea rch  s t u d i e s  is repor t ed .  The o v e r a l l  proqram p lan  
has  been d iv ided  i n t o  seven t a s k s :  r e a c t o r  system s t a r t - u p ,  r e a c t o r  system v a r i a b l e s  
s tudy ,  des ign  of s t a t i c  b l ade  tes t  equipment,  k i n e t i c  s t u d i e s ,  cha r  e v a l u a t i o n ,  a t t r i t i o n  
s t u d i e s ,  and l i f t - l i n e  s t u d i e s .  The o b j e c t i v e  of Task 1 is  t o  achieve  c o n t r o l l e d  
o p e r a t i o n  of  t h e  producer  and t h e  s team-iron r e a c t o r s .  Two s o l i d s - c i r c u l a t i o n  tests w e r e  
conducted i n  t h e  steam-iron r e a c t o r .  S ix t een  r e a c t i v i t y  and 15 a t t r i t i o n  tests w e r e  
conducted. None of  t h e  materials t e s t e d  d isp layed  a s i g n i f i c a n t l y  b e t t e r  combination of  
r e a c t i v i t y  and a t t r i t i o n  r e s i s t a n c e  than  t h e  s i d e r i t e  o r e  now be ing  used i n  t h e  p i l o t  
p l a n t .  The o b j e c t i v e  of Task 5 i s  t o  t es t  chars  f o r  f u t u r e  use i n  t h e  producer  r e a c t o r  
f o r  t h e  s team-iron grocess .  Ten tests were conducted with Ilontana subbituminous char .  
The o b j e c t i v e  of Task 6 is t o  decermine t h e  a t t r i t i o n  c h a r a c t e r i s t i c s  of s i d e r i t e  o r e  and 
cha r .  Two tests w e r e  conducted wi th  -80+100 mesh s i d e r i t e  t o  determine t h e  e f f e c t  of gas  
d e n s i t y  on t h e  a t t r i t i o n  c h a r a c t e r i s t i c s  of s ider i te .  The o b j e c t i v e s  of. Task 7 are t o  
determine t h e  f l o w  c h a r a c t e r i s t i c s  o f  t h e  dense-phase l i f t  and t h e  a c c e l e r a t i o n  zone--the 
tXhTIsition zone between t h e  dense and the lean-phase l i f t s .  
c i d i f i e d  dur ing  t h e  prev ious  q u a r t e r  for caiiyi.iilg siit the s,Terinezts. Thirtee:: t as t s  
were conducted dur ing  t h e  p r e s e n t  q u a r t e r .  

S t a t u s  o f  t h e  o p e r a t i o n a l  e v a l u a t i o n  of t h e  s team-iron p i l o t  p l a n t  f o r  hydrogen 

E x i s t i n g  equipment w a s  

878 23008 PRODUCTION OF AMMONIA USING COAL AS A SOURCE O F  HYDROGEN 

Laukhuf, W.L.S., (Univ. of Kentucky, Lexington, KY) , 1977, B78-0056914 

g a s i f i e r  used t o  provide hydrogen f o r  a 1200-ton pe r  day ammonia s y n t h e s i s  p l a n t .  
f eeds tock  w a s  a h igh-su l fur  western Kentucky coa l .  
model of  a g a s i f i e r ,  it w a s  found t h a t  i f  more s team w a s  s e n t  t o  t h e  g a s i f i e r  and less 

.-. oxygen or a i r  w a s  s e n t ,  more hydrogen would ne produced. Aowever, based on t h e  amount of 
hydrogen produced, no optimum operat ' ing condi t ions  w e r e  decermined. A k i n e t i c  model of a 
f lu id i zed -bed  g a s i f i e r  w a s  developed. Using t h i s  model, it w a s  found t h a t  less hydrogen 
is  produced i n  t h e  g a s i f i e r s  than  p r e d i c t e d  b y  t h e  thermodynamic model. 

A s tudy  w a s  performed t o  determine an optimum set of  o p e r a t i n g  cond i t ions  f o r  a c o a l  
T h e ,  

By us ing  a therinodynamic equ i l ib r ium 

H78 23009 CONVERSION OF AMMONIA INTO HYDROGEN AND NITROGEN BY REACTION WITH A SULFIDED 
CATALYST 

Matthews, C.W., (ERDA, Washington, D . C . ) ,  PAT-APPL-685 484, F i l e d  May 11, 1976, pa t en ted  
June 28, 1977, 4 p.  

A method is provided f o r  removing ammonia, from t h e  sour  water  s t ream of a c o a l  
g a s i f i c a t i o n  process .  The b a s i c  s t e p s  comprise s t r i p p i n g  t h e  ammonia from t h e  sour  water :  
h e a t i n g  t h e  s t r i p p e d  ammonia t o  a temperatxre  from between 400° t o  1000° F:  pass ing  t h e  
gaseous ammonia through a r e a c t o r  con ta in ing  a s u l f i a e a  c a t a l y s t  t o  produce e lementa l  ' 

hydrogen and n i t rogen ;  and scrubbing  t h e  r eac t ion  product  t o  o b t a i n  an ammonia-free gas .  
The r e s i d u a l  equ i l ib r ium a m o n i a  produced by t h e  r e a c t o r  i s  recyc led  i n t o  t h e  s t r i p p e r .  
The ammonia-free gas may be advantageously t reaced  i n  a Claus process  t o  recover  e lementa l  
S u l f u r .  I r o n  s u l f i d e  cr c o b a l t  molybdenum s u l f i d e  c a t a l y s t s  are used. 

H78 23010  COAL CONVERSION 

P o l l i t z e r ,  E . L . ,  (Universa l  O i l  Products  Co., Coraora te  R e s .  Center ,  D e s  P l a i n e s ,  I L ) ,  
A p r i l  1967-1980 

The o b j e c t  i s  t o  develop a process  f o r  the l i q u e f a c t i o n  and s imultaneous p a r t i a l  
g a s i f i c a t i o n  of  c o a l .  T h e  conversion of  coa l  is accomplished by rneans cf one o r  more 
s e l e c t i v e  sol . fents  o p e r a t i n g  under hydrogen ? re s su re .  The s o l v e n t s  a r e  s p e c i a l l y  t r e a t e d  
f r a c t i o n s  o f  t he  l i q u e f i e d  c o a l .  
u c i i i z e s  p rocesses  and catalytic tecnnoiogy aerrroieum t r a c = i o n s .  The uicimace objecr;  is 
the product ion  of  f u e l  g a s ,  raw m a t e r i a l s  f o r  t r a n s p o r t a t i o n  f u e l s  and low s u l f u r  f u e l  o i l  
from c o a l .  
hydrogen r e q u i r e d  f o r  t he  process .  

. 

Downstream ?recessing of t h e  coa l -der ived  products  

T h e  unconverted c o a l  is t o  be u s e d  f o r  t h e  Generat ion of t he  energy and 
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H78 23011 HYDROGEN PRODUCTION BY CATALYTIC COAL GASIFICATION 

Starkovich ,  J . A . ,  Blumenthal,  J .L. ,  US, 10 p. ,  P u b l .  Jan .  17,  1978, P a t e n t  no. 4069304, 
Appl. on Dec. 31, 1975, Applic .  no. 645858, TRW, INC. 

N o  a b s t r a c t  a v a i l a b l e .  

_. .. 

H78 23012 COAL CONVERSION SYSTEMS TECHNICAL DATA HANDBOOK 

Zwolinski ,  S.J.,  Wi lho i t ,  R.C., (Texas A and M Univ., Col lege  S t a t i o n ,  TX, Thermodynamic 
R e s .  C e n t e r ) ,  Spons. by I G T ,  Chicago, I L ,  D e c .  1975-Xov. 1976, R78-0001338 

To prepare  a s e c t i o n  o r  s e c t i o n s  on physiochemical p r o p e r t i e s  of c e r t a i n  key o r g a n i c  
compounds and gaseous mixtures  f o r  use i n  des igning  p rocesses  t o  produce c l e a n  f u a l s  from 
coals i n  two p a r t s :  P a r t  I ,  Thermophysical P r o p e r t i e s  o f  C e r t a i n  Gases, L iqu ids ,  and 

~ . .__Sol ids :  P a r t  11, PVT and Rela ted  Thermodynamic Data on Five  Gases ( H 2 ,  H20, C H q ,  CO, and 
C02) t o g e t h e r  w i th  a proposed program on p r o p e r t i e s  o f  mixtures  o f  t h e s e  gases .  
be a subcon t rac t  t o  assist  t h e  I n s t i t u t e  o f  Gas Technology t o  prepare  a t e n  (10) volume 
set of t h e  ERDA Coal Conversion Systems Technical  Data Book. 

Th i s  w i l l  

H78 2 4 0 0 1  PHOTOELECTROCHEMICAL PRODUCTION OF HYDROGEN 

Bockr i s ,  J .O’M.,  Uosaki,  K., (Sch. Phys. S c i . ,  F l i n d e r s  Univ., S. A u s t r a l i a ,  Bedford Park,  
A u s t r a l i a ) ,  Adv. Chem. Ser . ,  S o l i d  S t a t e  Chem. Energy Conversion Storage ,  Symp.,  series 
163, p .  33-70, 1977 

Nc, abstract a v a i l a b l e .  

B78 24002  HYDROGEN PRODUCTION THROUGH SOLAR-RADIATION BY MEANS OF WATER PHOTOLYSIS I N  - ., MEMBRANES M 

Broda, E., (Univ. of Vienna, f n s t .  Phys. Chem/A-l010, Vienna, A u s t r i a ) ,  I n t .  J. of 
Hydrogen Energy, V 3:119-121, N 1 ,  1978 

No abstract a v a i l a b l e .  

878 24003 HYDROGEN-TXANSFER AND CHARGE-TRRNSFER I N  PHOTOCHEMICAL REACTIONS, Progress  

Cohen, S.G., (Brandeis  Univ., Waltham, .MA, D e p t .  of  Energy) , Cont rac t  no. EY-76-S-02-3118, 
12 p., O c t .  1977 
Ava i l  :NTIS 

of benzophenone by amines. Aromatic mercaptans and d i s u l f i d e s  are converted t o  
p h o t o s t a t i o n a r y  equ i l ib r ium concen t r a t ions  of t h e  two forms and r e t a r d  photoreduct ion  very 
e f f i c i e n t l y ,  t o  a smal l  e x t e n t  by l i g h t  absorp t ion  and quenching of  t r i p l e t  (approximately 
10 p e r c e n t ) ,  t o  a l a r g e  e x t e n t  (approximately 60 pe rcen t )  by t h e  repea ted  hydrogen 
t r a n s f e r  r e a c t i o n s ,  and t h e  remainder by quenching of t h e  charqe t r a n s f e r  complex. 
A l i p h a t i c  d i s u l f i d e s  are reduced,  mercaptans a r e  no t  ox id i zed ,  t h e  two s t a t e s  a r e  n o t  
e q u i l i b r i a t e d ,  and photoreduct ion by amines  i s  a c c e l e r a t e d  by a l i p h a t i c  mercaptans.  The 
a c c e l e r a t i o n  i s  a t t r i b u t e d  t o  c a t a l y s i s  of proton t r a n s f e r  i n  t h e  cha rge - t r ans fe r  complex. 
R a t i o s  of  ra te  cons t an t s  for r educ t ion  of amine-derived r a d i c a l s  by mercaptans t o  
o x i d a t i o n  by ketone are ob ta ined .  E f f e c t s  of l i g h t  abso rp t ion ,  t r i p l e t  quenching, and 
hydrogen t r a n s f e r  a r e  c a l c u l a t e d  i n  r e t a r d a t i o n  by mercaptans of  photoreduct ion by 
a l c o h o l s .  I n  r educ t ion  by 2-propanol and acetophenone, more hydrogen t r a n s f e r  i s  observed 
than  would be c a l c n l a t e d ,  i x i i c a t i n g  t h a t  t h i y l  r a d i c a l s ,  i n  a d d i t i o n  t o  ketone t r i p l e t ,  
a b s t r a c t  hydrogen. I n  reduct ion  by benznydrol,  r e t a r d a t i o n  i s  due e n t i r e l y  t o  l i g h t  
a b s o r p t i o n  and quenching. aenzophenone k e t y l  r a d i c a l  is t oo  h igh ly  s t a b i l i z e d  for hydrogen 
a b s t r a c t i o n  t o  compete with r a d i c a l  demerizat ion.  Rate c o n s t a n t s  f o r  a b s t r a c t i o n  of  
hydrogen from aromat ic  mercaptans by t h e  ke ty l  r a d i c a l s  a r e  e s t ima ted .  1n .photoreduct ion  
of  f luorenone  by s u b s t i t u t e d  a ime thy lan i l ines ,  low qaantum y i e l d  due t3 an e l e c t r o n  
donat ing  s u b s t i t u e n t  i s  increased  by decrease  i n  s o l a r i t y  of s o l v e n t ,  and l o w  quantum 
y i e l d  due t o  e l e c t r o n  wit idrawing subscit.2ent.s i s  inc reased  by i n c r e a s e  i n  p o l a r i t y  of 
s o l v e n t .  The r e s u l t s  a r e  a t t r i b u t e d  t o  a f f e c t s  of  s u b s t i t u e n t s  and so lven t  p o l a r i t y  on 
e x t e n t  of charge  t r a n s f e r  i n  the  charge  t r a n s f e r  complex. 

_. Rept. - October 1, 19 76-Segtember 30, 19 77 

Q u a n t i t a t i v e  s t u d i e s  have been-made o f  e f f e c t s  of  s u l f u r  compounds on photoreduct ion  

H78 24004 STM-IRON PROCESS FOR ?SODUCTION OF HYDROGEN 

D a s ,  A . ,  C h a t t e r i e e ,  D.S., Xukherjee, P.N., (Cent .  Fuel R e s .  I n s t . ,  Dhanbad, I n d i a ) ,  
Ind.  J. of  Tech. ,  V 15:j39-341, S8,  1977 

NO a b s t r a c t  a v a i l a b l e .  
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H78 24005 PROMISING RESULTS FROM A.N.U. SOLAR AMMONIA SYSTEM 

Energy, A u s t r a l i a ,  V 4:12-15, N3, Narch 1977, J78-0001698 

to  f o s s i l  f u e l s .  The e s s e n t i a l  elements o f  t h e  system a r e  a system of  pa rabo lo ida l  
errors which t r a c k  t h e  sun. S o l a r  energy is r e f l e c t e d  t o  t h e  f o c a l  p o i n t s  o f  t h e  mi r ro r s .  
A t  t h e  f o c a l  p o i n t ,  a f o c a l  abso rbe r  d i s s o c i a t e s  ammonia under high p r e s s u r e  i n t o  a 
mixture o f  n i t r o g e n  and hydrogen a t  about  700 C. Th i s  mixture  i s  then  p iped  under high 
p r e s s u r e  i n  small diameter  p ipes  t o  a c e n t r a l ' s t a t i o n  where solar energy is recovered  as  
h e a t  by reversal of t h e  chemical  change i n  a s y n t h e s i z e r  u s ing  an a lumina/n icke l  c a t a l y s t .  
The h e a t  energy  o u t p u t  may then  be used f o r  stem t o  gene ra t e  e l e c t r i c i t y  or  a s  h igh  
tempera ture  h e a t  f o r  ot!!er processes .  A l t e r n a t i v e l y ,  t h e  ni t rogen/hydrogen mixture  may 
be stored f o r  l a t e r  reconvers ion .  The system uses  a h e a t  exchanger  i n  con junc t ion  wi th  
t h e  f o c a l  abso rbe r  t o  pre-hea t  incoming ammonia and coo l  t h e  ou t f lowing  gas  mixture .  The 
system o p e r a t e s  as a c l o s e d  loop  w i t h  t h e  n i t rogen  and hydrogen r e a c t a n t s  r e c i r c u l a t i n g  as 

compe t i t i ve  w i t h  e l e c t r i c i t y  produced from p resen t  f u e l s .  The minimum v i a b l e  p l a n t  s i z e  
is  about  10 m i l l i o n  w a t t s ,  a p p l i c a b l e  t o  a remte township. 

The solar ammonia system has  p o t e n t i a l  a s  an a l te rna t ive ,  r a t h e r  than  a supplement, 

'---ammonia. Cost  c a l c u l a t i o n s  show t h a t  e l e c t r i c i t y  produced by t h e  system can now be 

H78 24006 OCEAN BASED SOW-TO-HYDROGEN ENERGY CONVERSION MACRO SYSTZM 

Escher ,  W . J . D . ,  Hanson, J . A . ,  (Escher  Tech. ASSOC., S t .  Johns ,  M I ) ,  Hydrogen Econ. M i a m i  
Energy Conf. ?roc. ,  M i a m i  Beach, FL, March 18-20, 1974, P t .  A ,  p.  209-229, P u b l .  by Plenum 
P r e s s ,  New York, NY, 1975, R76-0013158 

N o  a b s t r a c t  available. 

H78 24007 THE CHARACTERIZATION OF A LASER-PRODUCED NEGATIVE-HYDROGEN-ION PLASMA 

Gekelnan, W . ,  Vanek, V . ,  Wong., A.Y.,  (TRW Systems Group, Redondo Beach. CAI, J. Appl. 
Phys., V 49:3049-3058, N6, June 1978 

r'uby-Laser p u l s e  are expe r imen ta l ly  measured. 
c?etnrmiaer? w i t h  I qzarfrupole m a s s  ana lyze r  - E lec t rnn  temperature wzg m q 3 e ~ r ~ C i  w i t h  
r a p i d l y  swept  Langmuir probes.  Negat ive (HSUP(-)) i on  tempera ture  was ob ta ined  us ing  t h e  
mass a n a l y z e r  and focus ing  g r i d s .  The e i e c t r o n  d e n s i t y  near  t h e  t a r g e t  was determined by 
o p t i c a l  holography.  The q u a n t i t y  of nega t ive  i o n s  produced pe r  laser p u l s e  makes t h e  
sou rce  a t t r a c t i v e  f o r  t h e  f u t u r e  development of high-energy neutral-beam systems. 

The parameters  of a plasma produced by  i r r a d i a t i o n  o f  a l k a l i  hydr ide  t a r g e t s  w i th  a 
P o s i t i v e  and negat ive- ion  abundances a r e  

B78 24008 HYDROGEN-PRODUCING BACTERIA I N  ANAEROBIC WASTE TREATMENT . *. 

H o l m e s ,  P.E., (N.  Dakota S t a t e  Univ., Fargo. ND) , D e c .  1 6 ,  1975-Sept. 30, 1980 

. anae rob ic  sewage s ludge  d i g e s t e r  w a s  s t a r t e d .  P re l imina ry  r e s u l t s  i n d i c a t e d  t h a t  a number 
Cf GigSiiiC eeiiqoiirds suppor ted  grcwth' and B2 product ion  by d i g e s t t r  b a c t e r i a .  These 
inc luded  g lucose ,  f r u c t o s e ,  mal tose ,  suc rose ,  casamino a c i d s ,  g lu tamate ,  and s e r i n e .  A 
number o f  b a c t e r i a  were i s o l a t e d  on o t h e r  compounds but  f a i l e d  to  grow i n  subcu l tu re s .  
C l a r i f i e d  d i g e s t e r  l i q u o r  a f f e c t e d  t h e  amount of H 2  produced by c u l t u r e s .  The e f f e c t  w a s  
s t i m u l a t o r y ,  i n h i b i t o r y ,  or n e g l i g i b l e ,  depending on the i s o l a t e .  

The i s o l a t i o n  and d e s c r i p t i o n  of hydrogen (H2)-producing b a c t e r i a  i n  a municipal  

H78 24009 H I G H  TEMPERATURE BLANKETS FOR THE PRODUCTION OF SYNTHETIC FUELS 

P o w e l l ,  J.R., S t e i n b e r g ,  M.,  F i l l o ,  J . ,  Makowitz, H . ,  (Brookhaven N a t ' l  Lab., Upton, N Y ,  
Dept. o f  Ene rgy) ,  Con t rac t  no. EY-76-C-02-0016, Symp. on Fusion R e s .  P r o j e c t ,  Knoxvi l le ,  
TN,  O C t .  25, 1977 

The a p p l i c a t i o n  of  very high temperature  b l a n k e t s  t o  improved e f f i c i e n c y  of e lectr ic  
power g e n e r a t i o n  and product ion  of  3 2  and 32-based s y n t h e t i c  f u e l s  i s  desc r ibed .  The 
b l a n k e t  moduies have a low tempera ture  ( 3 0 0  t o  400 C) s t r u c t u r e  (SS, V,  Al, e t c . )  which 
s e r v e s  as t h e  vacuurr/coolant p re s su re  boundary, and a h o t  ( 1 0 0 0  C )  t he rma l ly  i n s u l a t e d  
i n t e r i o r .  Approximately 50 t o  70 pe rcen t  of  the fus ion  e n e m y  is depos i t ed  i n  t h e  h o t  
i n t e r i o r  because  o f  deep p e n e t r a t i o n  by high energy n e u t r m s .  Sepa ra t e  c o o l a n t  circ.Ji:s 
are used f o r  t he  two temperature  zones:  water f o r  the  lGW-te!!IperatUre s t r u c t u r e ,  and 
S t e a m  o r  H e  f o r  t h e  h o t  i n t e r i o r .  E lec t r ic  Fenerat ion e f f i c i e n c i e s  O f  approximately 6 0  
p e r c e n t  and H 2  ?reduction e f f i c i e n c i e s  of approximately 50 to 7 0  p e r c e n t ,  depending on 
des ign ,  are p r o ~ e c t e d  for  fus ion  r e a c t o r s  using these  high-temperature  b l a n k e t s .  

H78 24010 EXCITED XYDROGEN AND ARGON ATOM PSODUCTION BY CHARGE TRANSFER OF !-ETASTABLE 
A r *  IONS I N  H 2  !.lOLZCL'LES 

ao thwe l l ,  5 . ~ .  j r .  , A r n e ,  ~ . c . J r . ,  Van Zyl, a . J r . ,  (Dept. O f  Phys ics ,  Univ. of Denver, 

and molecu la r  hydrogen a r e  r epor t ed .  

"en-"*==, c c j ,  3 .  Shema ; i l Y z . ,  .. , T.7  " O . * > L " - . a I I ,  a ? - , <  , - I 7 7  !!?, 2:Jy 1, 1578. CT!.:. 7ZG7-A-Cj416 
O b s e r ~ ~ a t i o n s  of  excited ?roauccs from cha rge - t r ans fe r lng  c o l l i s i o n a l  between Xr i ons  
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H78 24011 PHOTO-ENHANCED PRODUCTION OF HYDROGEN BY LIQUID-PHASE CATALYTIC DEHYDROGENATION 
OF PROPAN-2-OL WITH RHODIUM-TIN CHLORIDE COMPLEXES 

Shinoda,  S., Xoriyama, H. ,  K i s e ,  Y . ,  S a i t o ,  Y., (Univ. o f  Tokyo, I n s t .  Ind. S c i . ,  Minato 
Ku, Tokyo Japan)  , J. Chem. Soc.-Chem. Commun., V 5:348-349, N8, 1978 

N o  abstract available. 

H78 24012 PRODUCTION OF HYDROGEN BY ULTRAVIOLET IRRADIATION OF BINUCLEAR MOLYBDENUM(I1) 
COMPLEXES I N  A C I D I C  AQUEOUS SOLUTIONS: OBSERVATION OF MOLYBDENUM HYDRIDE 
INTERMEDIATES I N  OCTAHALODIlYOLYBDATE ( 11) PHOT0,REACTIONS 

T r o g l e r ,  W.C., Erwin, D.K., Geoffroy,  G.L. ,  Gray, H.B., (Ar thur  Amos Noyes Lab .  Chem. 
Phys., C a l i f o r n i a  I n s t .  Tech., Pasadena, C A ) ,  J. Am. Chem. Soc., N 4 ,  p. 1160-1163, series 
100, 1978 

I N o  abstract available.  
. m .- 

H78 24013 SPONTANEOUS EXPLOSIONS I N  MULTIATMOSPHERE H2-F2-02 MIXTURES 

Truby, F.K., (Sandia  Labs., Albuquerque, N M ) ,  J. Appl. Phys., V 49:3481-3484, N 6 ,  June 

which such mixtures  spontaneous ly  explode a r e  g r e a t l y  a f f e c t e d  by t r ea tmen t  of t h e  
exp los ion  ce l l  s u r f a c e s  p r i o r  t o  f i l l i n g  t h e  c e l l  w i th  H2-F2-02 f i x t u r e s .  
e f f e c t  o f  s u r f a c e  cond i t ion ing  i n d i c a t e s  t h a t  the observed exp los ions  i n  H2-F2-02 mixtures  
( cove r ing  a wide range i n  F2/H2 r a t i o s )  w i th  t o t a l  p r e s s u r e s  up t o  1 0  atm r e s u l t  from 
s u r f a c e - a s s o c i a t e d  i n i t i a t i o n  p rocesses ,  r a t h e r  than  from pure ly  vo lume- in i t i a t ed  t h i r d -  
l i m i t  p rocesses .  
a cha in  format ion  of H 2 0  a t  t h e  s u r f a c e .  

1978, CPM 7807-B-0471 
Explosion s t u d i e s  i n  mult ia tmosphere H2-F2-0 mixtures  show t h a t  t h e  p re s su re  a t  

Th i s  s t r o n g  

These r e s u l t s  ag ree  w i t h  a k i n e t i c  model i nvo lv ing  H202 product ion  wi th  

H78 24014 ANAEROBIC GROWTH OF A RHODOPSEUDOMAS SPECIES I N  THE DARK W I T H  CARBON MONOXIDE 
AS A SOLE CARBON AND ENERGY SUBSTRATE, Proc. 

Uqfen, R.L., (Microbiology and P u b l i c  Heal th ,  Michigan S t a t e  Univ., E. Lansing,  MI) , J u l y  
1, 1972 t o  June 30, 1977 

produced copious  amounts o f  hydrogen gas .  Two microorganisms t h a t  e x h i b i t e d  t h i s  p rope r ty  
are be ing  s t u d i e d .  During anae rob ic  dark  growth Thodospir i l lum rubrum mutant C fermented 
Na-pyruvate and produced H 2  from Na-formate by a CO-sensi t ive formic hydrogenlyase 
r e a c t i o n .  
c o n d i t i o n s  i n  t h e  l i g h t ,  cells developed a H2-nitrogenase system, c h a r a c t e r i s t i c  o f  p a r e n t  
s t r a i n  R ,  rubrum SI. A s  a r e s u l t  o f  two hydrogenase pathways, mutant C produced 246  t i m e s  
mre H2 t h a n  p a r e n t  s t r a i n  SI grown s i m i l a r l y .  
discovered when a s p e c i e s  o f  Rhodopseudonomas, i s o l a t e d  i n  this l a b o r a t o r y ,  w a s  grown- 
a n a e r o b i c a l l y  i n  the  dark wi th  CO gas. During growth, t h e  c e l l  metabol ized CO and evc lved  
s t o i c h i o m e t r i c  amounts o f  H 2  and C 0 2 .  Experiments w i th  H-il20 sugges ted  t h a t  water  se rved  

w i t h  CO as a s o l e  carbon and energy  source  and produce H 2  by a CO-in tens i t ive  r e a c t i o n  
o t h e r  t han  t h e  H2-nitrogenase system, which was n o t  p r e s e n t  i n  t h e  cel ls .  Resu l t s  of 
t h e s e  s t u d i e s  have i n d i c a t e d  t h a t  anoxygenic pho to t roph ic  b a c t e r i a l  can be  used t o  produce 
l a r g e  amounts of  H 2 .  

C e r t a i n  anoxygenic pho to t roph ic  b a c t e r i a  grew i n  anae rob ic  dark  c o n d i t i o n s  and 

In a d d i t i o n  to  t h i s  hydrogenase r e a c t i o n ,  when mutant C w a s  grown i n  02- f ree  

A new b i o l o g i c a l  source  of  H 2  w a s  

.? - . as an ox idan t .  This  was the f i r s t - r e p o r t  t h a t  a b a c t e r i a l  c e l l  could  grow a n a e r o b i c a l l y  

H78 24015 LASER ISOTOPE SZPARATION 

Yamashita, Y . ,  Kashiwagi, H., (Min i s t ry  of I n t .  Trade and Ind . ,  Tokyo, J a p a n ) ,  Denshi 
G i j u t s u  Sogo Kenkyusho Chosa Hoicoku, V 188:l-2--1-29, Xug. 1 9 7 6 ,  In  Japanese ,  J78-0042530 

The r e c e n t  development o f  technology concerning t h e  wide t u n a b i l i t y  and ilarrow 
s p e c t r a l  w id th  of  a l a s e r  has made it poss ib l e  t o  e n r i c h  and s e p a r a t e  only  one o f  d e s i r e 2  
groups of  i s o t o p i c  pecies e f f i c i e n t l y  through t h e  s e l e c t i v e  e x c i t a t i o n  by t h e  laser.  I f  
i s  t h e  gu-ose of  t i i s  r e p o r t  t o  review t h e  work on t h e  i so tope  s e p a r a t i o n  by means of 
lasezs, which has  Seen r a p i d l y  developed s ince  1 9 7 0 ,  and t o  a o i n t  o u t  the f u t u r e  c? i rec t ion  
wi th  ? a r t i c u l a r  a t t e n t i o n  to  %!e a p p l i c a t i o n  of  t he  s e p a r a t i o n  p rocess  t o  i s o t o p i c  spec ie s  
r e l a t e d  t o  atcmic snergy  m a t e r i a l s  inc!.ading r ad io i so topes .  The r e p o r t  c o n s i s t s  of f c u r  
c h a p t e r s .  Chapter  1 d e s c r i b e s  the  s o c i a l  needs f o r  &e i so tope  s e p a r a t i o n  and some 
advantages  of  t h e  nethods for l a s e r  i s o t o p e  sepa ra t ion  over  t he  convent iona l  ones.  Chapter  
2 p r e s e n t s  some cond i t ions  which the  atomic o r  molecular  i s o t o p e s ,  t o  be en r i ched  o r  
s e p a r a t e d ,  and the  l a s e r s  t o  be used a r e  requi red  t o  posses s .  I n  a d d i t i o n ,  t he  r e l a t i o n  
between t h e  i s o t o p e  s h i f t  and the o p t i c a l  spec t r a  i n  atoms and molecules  is d iscussed .  i n  
Chapter  3 is reviewed the 2ubl i sned  l a s e r  i so tope  s e p a r a t i o n  of uranium by pho to ion iza t ion ,  
hydrogen,  and s u l f u r  by molecular  ?ho tod i s soc ia t ion ,  and c h l o r i n e  by photochemical 

. r e a c t i o n .  The p r i n c i p l e ,  ads.antaces, and problems of t hese  methods a r e  a l s o  d i s c x s e d  
a f t e r  t h e  s e l e c t i v e  laser-exci :a t ion of i s o t o p i c  s p e c i e s .  311 t he  i s o t o p i c  s p e c i e s  
pub l i shed  3s what nave been enr iched  o r  s epa ra t ed  so f a r  Sy the  l a s e r  methods a r e  
t a b u l a t ~ d .  I n  Chapter TV I +  1 9  pnln ted  o u t  t h a t  t he  l a s e r  aechods a r e  s u i t a b l e  f o r  
enr ichment  or  separa tzon  o f  r so topes  of t h e  fue l  of t h e r s a l  nuc lea r  fus ion  such a s  l i t h i u m  
and r a d i o i s o t o p e s  such a s  ? lu ton ian .  .As the  r e s u l t  of t he  review,  a few new methods f o r  
l a s e r  i s o t o p e  s e p a r a t i o n  a r e  2roposed. 
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H78 30011 HYDROGEN FUEL READY FOR BUS FLEET 

Automotive Engng., V 86:78-81, N S ,  1978 
N o  abstract a v a i l a b l e .  

A78 30012 HOT HYDROGEN ATOMS REACTIONS AND THE MECHANISMS OF L I Q U I D  NORMAL ALKANES 
RADIOLYSIS 

Avdonina, F.N., (Moscow S t a t e  Univ., Moscow, USSR), Radiat. E€€., V 31:241-248, N 4 ,  1977 
577-0049 310 

N o  abstract available. 

m ..- 
H78 30013 HYDROGEN AS AN ENERGY CARRSER: A EUROPEAN PERSPECTIVE OF THE PROBLEM 

Hagenmuller, P. ,  (Lab. Chim. S o l i d e ,  Univ. Bordeaux I ,  Talence ,  F r a n c e ) ,  Adv. Chem. Se r . ,  
S o l i d  S t a t e  Chem. Energy Conversion S to rage  Symp., p. 1 - 1 4 ,  series 163, 1977 

N o  abstract a v a i l a b l e .  

€I78 30014 DEVELOPMENT OF A FARM HYDROGEN FUEL SYSTEM 

Harris, F.W., Johnson,  G.L., Tu rnqu i s t ,  R.O., Appl, F . ,  Cla rk ,  S., (Kansas S t a t e  Univ., 
Co l l ege  o f  Engng., Manhattan, KSI, NSF, Sept .  1973-cont inuingI  XOO-0001858 

s t o r a g e ,  and use of hydrogen as  a mobile f u e l  on a farm. The concept  i nvo lves  t h e  
p roduc t ion  o f  hydrogen by e l e c t r J l y s i s  a t  the farm s i te .  The r equ i r ed  e lec t r ica l  energy 
would be d e r i v e d  from va r ious  solar c o l l e c t i o n  schemes and from convent iona l  electric 
u t i l i t i e s  d u r i n g  off-peak load  pe r iods .  

H78 311015 PROSPECTS OF UTILIZATION OF HYDROGEN FOR CIVIL USES 

R o s s i ,  G . ,  ( C o r .  Napoletana G a s ,  I t a l y ) ,  G a s ,  Rome, N l O ,  p. 272-290, series 27, 1977, I n  
I talian 

Th i s  p r o j e c t  is  concerned wi th  the  development of a system f o r  t h e  product ion ,  

- - .  ,.. 

N o  abstract a v a i l a b l e .  

A78 30016 SYSTEM FOR FUEL SUPPLEMENTATION 

Rounds, C.E.,  US P a t e n t  4,053,683, O c t .  11, 1977, P78-0032224 
Avai1:Patent  O f f i c e  

coiibustion eng ine  and adaptad t o  pr=duce hydrogen szd cx;c;en gases  for enrichment  o f  t h e  
a i r / f u e l  mix ture  i s  d i s c l o s e d .  The b a t t e r y  inc ludes  a p l u r a l i t y  of  e lec t r ica l  gene ra t ing  
cells having p o s i t i v e  and nega t ive  p l a t e s  immersed i n  an e l e c t r o l y t e .  A i r  tubes extend  
through tkhe b a t t e r y  case and provide  communication between tihe space below t h e  p l a t e s  wi th  
the a t m s p h e r e .  A gas  d i scha rge  p o r t  is provided i n  t h e  top  of t h e  case  above t h e  
e l e c t r i c a l  g e n e r a t i n g  ce l l s  and is connected through s u i t a b l e  tub ing  t o  a source  o f  vacuum 
i n  t h e  i n d u c t i o n  system o f  t h e  engine .  

- 
A n  improved wet -p la te  b a t t e r y  for use  i n  t h e  e lec t r ica l  s y s t e n  o f  an i n t e r n a l  .-- 

H78 30017 HYDROGEN AS ENERGY STORAGZ ELEMENT 

Zelby,  L.W., (Univ.  o f  Oklahoma, Norman, OK) , 'Hydrogen Econ. AFliami Energy Con€. Proc. ,  
Miami Beach, FL, March 18-20, 1974, P t .  A ,  p .  339-343, Publ. by Plenum P r e s s ,  N e w  York, N Y ,  
1975, R76-0014265 

N o  a b s t r a c t  a v a i l a b l e .  

H78 31007 ADVANCED MILITARY PROPULSION SYSTEMS 

(Therm0 Hechanical  Systems Co., Univ. of  Wisconsin, US Dept. of  Defense, Army Tank- 
Automotive Command, Warren, &XI)  , 1974-continuing, XOO-0034714 

The o b j e c t i v e  of  t h i s  p r o j e c t  i s  to 2rovrde t h e  technologyca l  advance so t h a t  Army 
. eng ines  w i l l  have t h e  c a p a b i l i t g  t o  o p e r s t e  with inc reased  economy on Fetroleum f u e l s  and 

t o l e r a n c e  t o  nonpetroieum f u e l s .  Combustion, exhaus t  emiss ion ,  d u r a b i l i t y ,  compactness, 
and s i m p l i c i t y !  new engine  concep t s ,  and engine components . d i l l  be in .?es t iga ted .  

e m l o r a t o r y  development of a blowdown, va r i ab le  geonet ry  turbocharger  has been i n i t i a t e d .  
Th i s  t a s k  i n c l u d e s  t h e  b u i i d i n g  o f  s p e c i a l  exhaust  s t a c k s  and inco rpora t ion  of  a blowdown 
t u r b i n e  wi th  a v a r i a b l e  d i f f u s e r  compressor. i n  a d d i t i o n  t o  con t inu ing  t h e  above r e sea rch ,  

The 
e----:-- -.e - v i r t a e  i \?nv \  I -  4 i n c n l  c.nri- ,nc is b p - ~ z  i ~ ~ ~ r e s t ~ ~ a t e d -  >-<ditionallyi 
&"-..,&&LA",, V I  , ,*LL"yL,, " 4 . d I - L  ,..".., *.. ------ ---:----- 
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t h e  f e a s i b i l i t y  of e n r i c h i n g  s t anda rd  m i l i t a r y  f u e l s  i n c r e a s i n g  amounts o f  s y n t h e t i c  
f r a c t i o n s  such as methol ,  e t h a n o l ,  hydrogen, and micropulver ized  c o a l  d u s t  is be ing  
s tudied .  The o p e r a t i o n  o f  d i e s e l  engines  a t  very high t empera tu res ,  t r a n s i e n t  phenomena 
i n  p i s t o n  eng ines ,  and new concepts  and techniques f o r  s u b s t a n t i a l  r educ t ion  i n  h igh  i d l e  
f u e l  consumption a s s o c i a t e d  wi th  contemporary t u r b i n e  p r a c t i c e  w i l l  be i n v e s t i g a t e d .  A 
blowdown tu rbocha rge r  test  and t es t  equipment f o r  i n v e s t i g a t i n g  N O ( X )  fo rmula t ion  i n  a 
d i e s e l  engine  a r e  to  be completed. 

H78 31008 STUDY OF FUEL SYSTEMS FOR L I Q U I D  HYDROGEN FUELED SUBSONIC TRANSPORT 

(NASA, Langley, Langley S t n . ,  V A ) ,  (Lockheed-Cal i fornia  Co. ,  Burbank, C O ) ,  Br i ssenden ,  
R.F., Sept .  2 9 ,  1976-r'eb. 13,  1978, K76-12239 

N o  abstract  available. 

H78 31009 HYDROGEN: PRIMARY OR SUPPLEiNENTARY FUEL FOR AUTOMOTIVE ENGINES .-. 
Pinegold ,  J . G . ,  (Ca l t ech ,  J P L ,  Pasadena, CA), I n t .  J. of Hydrogen Energy, V 3:83-104, N 1 ,  
1978 

N o  abstract  a v a i l a b l e .  

H78 31010 HYDROGEN: A PORTABLE FUEL FOR MILITARY APPLICATIONS 

Gregory, D.P., Pangborn, J .B. ,  (IGT, Chicago, I L ) ,  Power Sources  26th  Symp. Proc., I l l i n o i s  
Ins t .  o f  Tech., Chicago, IL, A p r i l  29-30 andMay 1-2, 1974, p.  1-3, Publ. by PSC Publ. 
Comun., Red Bank, N J ,  1974, R76-0024489 

N o  abstract  a v a i l a b l e .  

H78 31311 SOME CONSIDERATIONS iNVOLVING HYDROGEN: RICH AUTOMOTIVE FUELS 

IZmPert, S., Hoffman, G.A. , (Univ. of S .  C a l i f o r n i a ,  Los Angeles, CA) , Greater Los Angeles 
Area Energy Symp. Proc. ,  A p r i l  3, 1975, p .  165-181, P u b l .  by W. P e r i o d i c a l s  C o . ,  N .  
Hdllywood, CAI L o s  Angeles Counci l  o f  Engng. and S c i . , P r o c . ,  V 1, 1975, R76-0057874 

No a b s t r a c t  a v a i l a b l e .  

H78 31012 SURFACE ELECTRONIC PROPERTIES AND THE SEARCH FOR NEW HYDROGEN OXIDATION 
CATALYSTS 

Laramore, G.E. , Houston, J . E . ,  Park ,  R.L. , (Sandia Lab. , Albuquerque, NM) , Hydrogen Econ. 
Miami Energy Conf. Proc. ,  Miami Beach, FL, March 18-20, 1 9 7 4 ,  P t .  B ,  p.  889-899, Publ. by 
Plenum P r e s s ,  New York, N Y ,  1975, R7G-0010163 

N o  a b s t r a c t  a v a i l a b l e .  - 
K7a 31!213 THE TRAXSITIC)?? TO SIQUID-SYDP.C)GEN AS TXE PRIYAEY AL'TOXCEIVE FUEL 

Moyer , R.E .*, B e l l ,  J .  E., Su t ton ,  H .E . ,  (Beech A i r c r a f t  Corp. , Boulder  Div. , Boulder , CO) , 
J u l y  1973- inde f in i t e ,  XOO-0001840 

f o r  hydrogen fue led  automobiles .  A convent iona l  c ryogenic  tank has  been i n s t a l l e d  i n  an  
au tomobi le  and o p e r a t i o n a l  exper ience  obta ined .  Future  work would involve  op t ima l ly  
des igned  t anks  and f u e l i n g  systems. 

A s t u d y  of  des ign  o p t i o n s ,  tank op t imiza t ion ,  f u e l  supply ,  and d i s t r i b u t i o n  system 

H78 31014 EQUATIONS FOR APPROXIMATING THE THERMODYNAMIC DATA OF A HYDROGEN/OXYGEN STEAM 
GENERATOR 

Schmucker, R . H . ,  Deutsche Forschungs und Versuchsans ta l t  f u e r  L u f t  und Xaumfahrt, 
Lampoldshausen, W. Germany, I n s t .  f u e r  Chemische h t r i e b e  und Vergahrens technik) ,  I n  German 
Avai1:NTIS 

e lec t r ic  power  s t a t i o n ,  r e g a r d l e s s  of  whether it i s  nuclear  or f a s s i l - f u e l  ?owered. 
Hydrogen and oxygen a r e  combusted i n  a burner s i - n i i a r  t o  a rocke t  motor and t h e  temperature  
of  t h e  h o t  gases  is subsequent ly  decreased  to  a l l c w  t h e i r  use i n  a steam tu rb ine .  The 
therinodynamic va lues  of t he  gases ,  temperature ana  c h a r a c t e r i s t i c  v e l o c i t y ,  a r e  given i n  
r e l a t i o n  t o  va r ious  parameters  and a r e  represented  by approximation equa t ions  i n  which 
c o r r e c t i o n s  f o r  s t o i c h i o n e t r i c  d e v i a t i o n s  and t h e  i n i t i a l  en tha lpy  a r e  cons idered .  The 
r e l a t i o n s  a r e  a p p l i e d  t o  an exper imenta l  steam g e n e r a t o r ' s  flow e f f i c i e n c y  showing the 
l i m i t s  of a s i m ? l e  pe r fomance  ana1; ts is .  The i n f l u e n c e  of i n s u f f i c i e n t  water  evapora t ion  
and mixing can be F red ic t ed  wi th  these  e f f i c i e n c y  r e l a t i o n s ,  and t h e  accuracy of t h e  
p r e d i c t i o n  o f  t h e  exper imenta l  steam genera tor  e f f i c i e n c y  can  be s s t i m a t e d .  

A hydrogen/oxygen steam gene ra to r  can  be considered. che e s s e n t i a l  e lement  of a f u t u r e  
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878 31015 A STUDY ON SURKED GAS O F  CONSTANT VOLUME-COMBUSTION: P a r t  2 ,  NITROGEN OXIDES 

Tsukahara,  M.,  (Muroran I n s t .  Tech., Muroran, Japan)  , Muroran Kogyo Daigaku Kenkyu Hokoku, 
Riko Hen, N1, p. 317-325, S e r i e s  9 ,  1977, I n  Japanese 

FORMATION WITH HYDROGEN AS FUEL 

N o  abstract a v a i l a b l e .  

A78 31016 ENVIRONMENTAL AND ENERGY ASPECTS OF BURNING MIXTURES OF NATURAL GAS AND HYDROGEN 
FUEL 

Varde, K . S . ,  (Univ. of Michigan, Dearborn, M I ) ,  Energy and t h e  Environ. ,  Proc.  o f  4 t h  
N a t ' l  Conf., C i n c i n n a t t i ,  OH,  O c t .  3-7, 1976, P u b l .  by AIChE, Dayton Sec t . ,  New Yor, N Y ,  
1976, p. 422-433, R78-0002813 

.been demonstrated,  t h e  economics of c o a l  g a s i f i c a t i o n  and t h e  t i m e  f a c t o r  involved  i n  its 
mass product ion  have s t i m u l a t e d  i n t e r e s t  i n  s u b s t i t u t e  f o r  domes t i ca l ly  produced n a t u r a l  
gas .  One of  such p roposa l s  is t o  use  a mixture o f  n a t u r a l  gas  and hydrogen i n  va r ious  
p ropor t ions .  New hydrogen product ion  techniques have a roused  i n t e r e s t  i n  such a scheme; 
it is  b e l i e v e d  t ha t  some of t h e s e  product ion  techniques  can use waste h e a t  from nuc lea r  
power p l a n t s  and produce hydrogen i n  bulk q u a n t i t i e s  a t  a reasonable  c o s t .  Th i s  s tudy  
looks  a t  ce r ta in  p h y s i c a l  and combustion c h a r a c t e r i s t i c s  of  such a n a t u r a l  gas-hydrogen 
mixture when used i n  domest ic  and i n d u s t r i a l  combustion equipment.  

Although t h e  t e c h n i c a l  f e a s i b i l i t y  of  producing p i p e l i n e  q u a l i t y  gas  from c o a l  has  

A78 32012 THERMODYNAMICS OF FUEL CELL UNIT WITH THERMAL-CATALYTICAL DISSOCIATION OF 
&ETHANOL 

Baehr,  H.D., Schmidt, E.F., Brennst.-Waerme-Kraft, BWK, Germany, V 29:393-400, N 1 0 ,  O c t .  
1977, I n  German, 878017903 

economic a p p l i c a t i o n  of  f u e l  cells. An i n v e s t i g a t i o n  of  t h e  va r ious  p o s s i b i l i t i e s  of us ing  
methanol i n  f u e l  cells  shows t h a t  t h e  d i r e c t  ox ida t ion  o f  l i q u i d  methanol cannot  l e a d  t o  9 
t e c h n i c a l l y  and economical ly  s e n s i b l e  so lu t ion .  Therefore ,  an i n d i r e c t  f u e l  c e l l  u n i t  is 
i n v e s t i g a t e d ,  whereby a hydrogen-enriched r a w  gas  is  produced by t h e r m a l - c a t a l y t i c a l  
d i s s o c i a t i o n .  This  gas  can be ox id ized  i n  fue l  cells  w i t h  a c i d  e l e c t r o l y t e s  and tungsten-  
c a r b i d e  a s  e l e c t r o d e - c a t a l y z e r ,  w i thou t  f u r t h e r  p rocess ing .  The combustion of t h e  
r e s i d u a l  gas  con ta in ing  CO, which l e a v e s  t h e  fue l  c e l l  u n i t ,  s u p p l i e s  t h e  energy r equ i r ed  
f o r  t h e  methanol d i s s o c i a t i o n .  As c a l c u l a t i o n s  and t e s t s  w i t h  a pipe  r e a c t o r  show, a 
hydrogen-r ich raw gas can be produced a t  temperatures  between 350 and. 400 C a t  a high 
e f f i c i e n c y .  Thereby, t o t a l  e f f i c i e n c i e s  o f  about 25 p e r c e n t ,  r e l a t e d  t o  the f r e e  en tha lpy  
o f  t h e  methanol used,  can be ob ta ined  f o r  t h e  u n i t .  Th i s  e f f i c i e n c y  a t  ou tpu t  r a t e s  i n  
the KW-range is cons ide rab ly  h i g h e r  than  t h e  e f f i c i e n c y  of convent iona l  energy t r ans fo rmers .  

- .;.. The use of  normal l i q u i d  - f u e l s  - i n s t e a d  of pure  hydrogen is a cond i t ion  f o r  t h e  

.Y.* .i.. 

H78 32013 NITROGEN FIXATION: NEW APPROACH WITH HABER PROCESS 

Deutschman, a.J.Jr., ( N u t r i t i o n  and Food Science Univ. of  Arizona,  Tucson, A Z ) ,  J u l y  1, 
1977-Sept. 30,  1980 

U s e  t h e  hydrogen-nitrogen (Haber process  r e a c t i o n )  i n  a f u e l  c e l l .  Pre l iminary  
experiments  have e s t a b l i s h e d  t h a t  a p o s s i b i l i t y  e x i s t s  f o r  recovery of t h e  free energy i n  
t h e  form of e l e c t r i c i t y .  Some of t h e  requirements of t h e  system i n d i c a t e  r e sea rch  w i l l  
have t o  be d i r e c t e d  towards c a t a l y s t  s t u d i e s ,  t e s t i n g  of  va r ious  e l e c t r o l y t e  systems t h a t  
have h igh  ohn lc  r e s i s t a n c e  bu t  low i o n i c  r e s i s t a n c e .  The inco rpora t ion  of  t h e  c a t a l y s t  
and e l e c t r o l y t e  w i l l  have t o  be f a b r i c a t e d  in to  a f u e l  c e l l .  All of t h e  components w i l l  
have t o  be compatible  f o r  s u c c e s s f u l  production of  a f u e l  cel l .  

H78 32014 ORBITAL PERFORMANCE OF NTS-2 NICKEL-HYDROGEN BATTERY 

Dunlop, J .D. ,  s t c c . ~ e l ,  J . T . ,  (E lec t rophys .  Devices 3 e p t . ,  COMSAT Labs. ,  Clarksburg ,  .HD) , 
COXSAT Tech. Xev., v 7:639-647, N 2 ,  F a l l  1 9 7 7  

The US ~ a v y ' s  nav iga t ion  technology s a t e l l i t e  (NTS-2), launched from Vandenburg A i r  
Force Base on ,Jme 2 3 ,  1 9 7 7 ,  a se s  a nickel-hydrogen ( N i - 3 2 )  b a t t e r y  f o r  i t s  enerqy s to rage  
Subsystem. S ince  t h i s  is t h e  f i r s t  nickel-hydrogen b a t t e r y  t o  be f l i g h t  t e s t e d ,  i ts  
Success  c o n s t i t u t e s  a s i g n i f i c a n t  s t e p  toward t h e  a p p l i c a t i o n  of t h i s  new b a t t e r y  
technology to f u t u r e  communications s a t e l l i t e s .  The N i - H z  b a t t e r y  has  an o r b i t a l  l i f e t i n e  
g r e a t e r  t han  10 :/ears and o f f e r s  t h e  added b e n e f i t  O f  a s i g n i f i c a n t  weight reduct ion  

P e r f o r m n c e  du r ing  t h e  f i r s t  month a f t e r  launching. 
. compared w i t h  Ni-cd b a t t e r i e s .  This  note  descr ibes  t h e  b a t t e r y  des ign  and o r b i t a l  

. '  
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H78 32015 FUEL CELL ELECTROCATALYSIS: WHERE HAVE WE FAILED? 

F i c k e t t ,  A.P., (Electric Power R e s .  I n s t . ,  Palo A l t o ,  C A ) ,  Electrochem. SOC. Spr ing  Mtg., 
Papers ,  p. 957-959, .May 8-13, 1977, Ph i l ade lph ia ,  PA 

cr i t ical  needs o f  t h e  H3PO4 f u e l  cell.  
Advocates the use of  e l e c t r o c a t a l y s i s  research  t o o l s  f o r  i n v e s t i g a t i o n  o f  t h e  

R78 32016 DYNAMIC-FOAMED ELECTROLYTE HYDROGEN ELECTRODE 

Jorne, J., (Dept. o f  Chem. and Metall. Engng., Wayne S t a t e  Univ., Detroit,  M I ) ,  J. 
Electrochem. SOC.,  V 125:94-97, N 1 ,  Jan .  1978 

The hydrogen e l e c t r o d e  w a s  i n v e s t i g a t e d  i n  a f lowing foamed e l e c t r o l y t e .  The 
improved mass t r a n s f e r  e f f e c t  r epor t ed  previous ly  by Nanis and McLarnon (1970) has  been 

dynamic p r o p e r t i e s  of  the foam. A gene ra l  agreement w a s  found between t h e  c a l c u l a t e d  

These r e s u l t s  confirm that the t h i n  w a l l s  o f  the foam r e p r e s e n t  t h e  res is t ive p a t h  f o r  t h e  
d i f f u s i o n  o f  hydrogen from t h e  bubbles  t o  t h e  s u r f a c e  o f  t h e  electrode. 

I confirmed. A c o r r e l a t i o n  w a s  e s t a b l i s h e d  between the anodic  l i m i t i n g  c u r r e n t  and the 

. + e f f e c t i v e  mass t r a n s f e r  boundary l a y e r  and the measured foam's average  w a l l  t h i ckness .  

. 

H78 32017 NICKEL-HYDROGEN SECONDARY BATTERIES 

Kle in ,  M . ,  George, M . ,  (Energy R e s .  Corp., Be the l ,  CT), Power  Sources  26th  Symp. Proc., 
I l l i n o i s  I n s t .  o f  Tech. ,  Chicago, I L ,  A p r i l  29-30,  May 1-2, 1974, p. 18-20, P u b l .  by PSC 
Publ .  Community, Red Bank, N J ,  1974, R76-0023116 

N o  abstract a v a i l a b l e .  

H78 32018 THE STATE-OF-THE-ART OF HYDROGEN-AIR PHOSPHORIC A C I D  ELECTROLYTE FUEL CELLS 

K u ~ z ,  H.R., (Power Systems Div., United Tech. Corp., S. Windsor, C T ) ,  Electrochem. SOC. 
Spr ing  Mtg. Pape r s ,  p .  985-988, May 8-13, 1977, P h i l a d e l p h i a ,  PA 

dependent  on t h e  c a t a l y t i c  a c t i v i t y  o f  platinum o n  bo th  the anode and cathode.  Th i s  
review h i g h l i g h t s  t h e  need f o r  f u r t h e r  c a t a l y s t  r e s e a f c h  and development. 

The e f f i c i e n c y  and the u l t i m a t e  cost/KW t h a t  can be achieved  by such  power p l a n t s  are 

H78 32019 RATE L I M I T I N G  STEPS ON FUEL CELL ELECTRODES 

R e t i ,  A.R. , (MIT, Cambridge Energy Conversion and Semiconductor L a b . ,  Cambridge, &MA) , 
Cont rac t  no. Nonr-1841(78), 94  p . ,  Z u n e  1962 

The s t e p  or s t e p s  t h a t  l i m i t  f u e l  c e l l  e l e c t r o d e  performance w e r e  s t ud ied .  
electrodes cons ide red  w e r e  the t y p i c a l  porous,  gaseous d i f f u s i o n  type  and most o f  t h e  
e f for t  w a s  d i r e c t e d  towards a c q u i r i n g  a more q u a n t i t a t i v e  unders tanding  of t h e  e f f e c t  o f  
t h e  d i f f e r e n t  v a r i a b l e s  governing e l e c t r o d e  3erforrnance. A n  exper imenta l  program d i r e c t e d  
toward o b t a i n i n g  t h e  necessa ry  k i n e t i c  d a t a  for  systems o f  i n t e r e s t  w a s  undertaken,  and an 

s t u d i e d  ove r  a wide c u r r e n t  d e n s i t y  range independent ly  o f  mass t r a n s f e r  e f f e c t s  on 
e l e c t r o d e s  of known c a t a l y s t  a r ea .  I n  the  ope ra t ing  r eg ion  where t h e  e f f e c t  o f  mass 
t r a n s f e r  became s i g n i f i c a n t ,  it w a s  a o s s i b l e  q u a n t i t a t i v e l y  t o  a s s e s s  its importance.  For 
a l l  t h e  systems s t u d i e d  ( 0 2  and H 2 0 2  e l e c t r o r e d u c t i o n ,  H 2  and e thy lene  o x i d a t i o n ) ,  f o r  a 
p a r t i c u l a r  c a t a l y s t - e l e c t r o l y t e  system, t h e  e l e c t r o d e  performance could  be d e s c r i b e d  as a 
f u n c t i o n  o f  r e a c t a n t  concen t r a t ion  and c u r r e n t  d e n s i t y  on ly .  

The 

_ _  .. . . expe r imen ta l  system w a s  devised  by means o f  w h i c h  t h e  e l ec t rochemica l  k i n e t i c s  could  be 

H78 32020 ASSESSLENT OF FUELS FOR POWER GENERATION BY ELECTRIC UTILITY FUEL CELLS, F i n a l  
Repor t  

S t i c k l e s ,  R . P . ,  Sweeney, G.C. ,  Mawn, P.E. ,  Parry,  J.X., ( L i t t l e  (Ar thur  @ . ) ,  I n c . ,  
Cambridge, ,%), N 7 6 - 2 1 7 4 1  
Avail:NTIS, 59.75 

s u i t a b l e  f o r  f u e l  ce l l s  w a s  a s ses sed ,  inc luding  t h e  supply a l t e r n a t i v e s  of  hydrogen, 
s y n t h e t i c  $as (hydrogen/carSon monoxide) , methanol, naphtha,  and raw energy sources  f o r  
convers ion  t o  3 r o d ~ c t  fne l s - ce t ro l ek? ,  n a t u r a l  g a s ,  c o a l ,  and a u n i c i p a l  s o l i d  waste .  
Comparative economics o f  f u e l  c e l l  ?ewer systems from raw of primary f u e l  t o  e l e c t r i c i t y  
w e r e  developed based on forecasted enerTy Fr ices  f o r  1973-1990. The i n t e g r a t i o n  of on - s i t e  
f u e l  conve r s ion  with the  f u e l  c e l l  power s e c t i o n s  was cons idered  t o  u t i l i z e  waste hea t  and 
W a t e r  from t h e  s t a c k .  The i n t e g r a t i o n  of  coa l  g a s i f i e r s  w i t h  f u e l  C e l l  p l a n t s  w a s  a l s o  
i n v e s t i g a t e d .  

The r e l a t i v e  c o s t  of f u e l  supply o p t i o n s  f o r  t h e  product ion  and d i s t r i b u t i o n  o f  f u e l s  

H78 32421 RECENT ADVANCES I N  ELECTROCATALYSIS AND TSEIR I,XPLICATIONS FOR TUEL CELLS 

V i e l s t i c h ,  x . ,  ( I n s t .  f u r  Phys .  Chem., Univ. of Bonn, Bonn, Germany), Electrochem. SOC. 
s p r i n g  Xtg. PaDers, 2 .  951 ,  xay 8-13,  1977, Phi lade lFhra ,  PA 

T h i r t y  d i f f e r e n t  a l c o h o l s  and t h e i z  ox ida t ion  ? roduc t s  have been the  subject of a 
s y s t e m a t i c  i n v e s t i g a t i o n  a t  a la t inum e l e c t r o d e s  i n  A2S04 s o l u t i o n  in o r d e r  t o  e - ia iua te  t h e  
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e lec t rochemica l  a c t i v i t y  a s  a func t ion  o f  t h e  s t r u c t u r e  o f  t h e s e  compounds. The r e s u l t  is  
that  on ly  t h e  number of  hydrogen atoms a t  t h e  a-carbon atom de termines  t h e  e l ec t rochemica l  
behavior .  Other  s t r u c t u r a l  c h a r a c t e r i s t i c s  as c h a i n  l eng th ,  double  bond or r i n g  formation 
are of minor importance.  

878 33014 CHARACTERISTICS OF HYDROGENATION WORKS 

(1.G. Farben indus t r i e ,  Ludwigshafen, Germany), (Texas A and M Univ., Col lege  S t n . ,  TX) , 

Scholven, Boehlen, Magdeburg, Welheim, Gelsenberg,  Z e i t z ,  Luetzkendorf ,  P o e l i t z ,  Bruex, 
Wesseling, and Blechhammer. The informat ion  given inc ludes :  p roduct ion  of  a v i a t i o n  
g a s o l i n e ,  d i e s e l  o i l ,  and f u e l  gas:  product ion methods wi th  numbers of  s ta l ls ,  raw 

. a '+-materials, and p res su res :  d i f f i c u l t i e s  encountered:  hydrogen product ion  coupled wi th  
ammonia and methanol syn thes i s :  power genera t ion :  product ion  of  by-products ,  such as 
a l k y l a t e s ,  s u l f u r ,  and n i t rogen :  power and fue l  gas  requirements:  and product ion  
c a p a c i t i e s .  Some of t h e  product ion  c a p a c i t i e s  i n  1940 were: ( l)Leuna, 600,000 tons /yr  
automobile gaso l ine :  (2)Scholven ,  2 1 0 , 0 0 0  t ons /y r  a v i a t i o n  f u e l  and 25,000 tons /yr  f u e l  
gas ;  (3) Boehlen and Magdeburg, 120 , 000 tons /yr  automobile  g a s o l i n e ,  120 ,000  tons /yr  d i e s e l  
o i l ,  and 180,000 t ons /y r  a v i a t i o n  g a s o l i n e ;  (4)Welheim, 36,000 t ons /y r  a v i a t i o n  gaso l ine  
and84,OOO tons /y r  f u e l  o i l ;  (5)Gelsenberg ,  340,000 t ons /y r  a v i a t i o n  g a s o l i n e  and 70,000 
t ons /y r  f u e l  gas ;  ( 6 )  Z e i t z  , 1 0 0 , 0 0 0  t o n s / y r  m t o r  g a s o l i n e ,  1 7 0 , 0 0 0  t ons /y r  d i e s e l  o i l ,  
25,000 tons /y r  p a r a f f i n ,  and 15,000 tons /y r  l u b r i c a t i n g  oil: (7)Luetzkendorf  , 1 0 , 0 0 0  tons /  
y r  d i e s e l  o i l ;  (8) P o e l i t z ,  200 ,000  tons /yr  a v i a t i o n  gaso l ine  and 1 5 0 , 0 0 0  tons /y r  h igh - t e s t  
gaso l ine ;  (9)Burex ,  expec ted  product ion  of 300,000 t ons /y r  automobile gaso l ine  and 
300,000 t ons /y r  a v i a t i o n  g a s o l i n e ;  ( lO)Wessel ing,  45,000 tons /yr  motor g a s o l i n e  and 
60 ,000  t o n s / y r  d i e s e l  gaso l ine :  and (l l)Blechhammer, 240,000 t ons /y r  a v i a t i o n  gaso l ine ,  
260,000 tons /y r  f u e l  o i l ,  and 60,000 t ons /y r  f u e l  gas .  

1942, R78-0006047 
Varied informat ion  i s  inc luded  on t h e  ope ra t ions  of  t h e  fo l lowing  p l a n t s :  Leuna, 

H78, 33015 NUCLEAR ENERGY AND-THE STEEL INDUSTRY 

Barnes,  Z.S. , ( B r i t i s h  S t e e l  Corp., London, E n g l a d ; ,  S t e k i o  R s i z i . ,  V i05t822-832, N8, 
Aug. 1977, 378-0032010 

F o s s i l  f u e l s  r e p r e s e n t  a l a r g e  p a r t  of  t h e  c o s t  of  i r o n  and steel making and t h e i r  
i n c r e a s i n g  c o s t  has  s t i m u l a t e d  i n v e s t i g a t i o n  of nethods t o  reduce t h e  use of  f o s s i l  f u e l s  
i n  t h e  steel  i n d u s t r y .  Various i r o n  and s teel  making rou te s  have been s t u d i e d  by t h e  
European Nuclear  Steelmaking C l u b  (ENSEC) and o t h e r s  t o  determine to what e x t e n t  they  
cou ld  use energy  de r ived  from a nuc lea r  reactm t o  reduce t h e  amount of f o s s i l  f u e l  
consumed. The most promising concept  is a high-temperature gas-cooled nuc lea r  r e a c t o r  
h e a t i n g  hel ium t o  a temperature  s u f f i c i e n t  t o  s team reform hydrocarbons i n t o  reducing .. 
gases  f o r  t h e  d i r e c t  r educ t ion  of i r o n  o r e s .  I t  is  proposed t h a t  t h e  r eac to r / r e fo rmer  
complex should  be s e p a r a t e  from t h e  d i r ec t - r educ t ion  p l an t / s t ee lworks  and should p o v i d e  
reducing  g a s  by p i p e l i n e ,  n o t  on ly  $0 a number o f  s tee l  works b u t  t o  o t h e r  i n d u s t r i a l  
u s e r s .  Tie composi t ion of s u i t a b i e  reducing gases  and Lie methods o f  producing them from 
v a r i o u s  f eeds tocks  a r e  d iscussed .  Hiqhly i n d u s t r i a l i z e d  c o u n t r i e s  wi th  l a r g e  s teel  and 
chemical  i n d u s t r i e s  have shown g r e a t e r  i n t e r e s t  i n  t h e  concept ,  bu t  those  c o u n t r i e s  with 
l a r g e  i ron -o re  reserves and growing d i r e c t  capac i ty  should cons ide r  t h e  f u t u r e  value of 
t h e  high-temperature  gas-cooled r e a c t o r  a s  a m a n s  of ex tending  t h e  l i f e  of  t h e i r  gas 
r e s e r v e s .  

.i.. 

H78 33016 AN ELECTXOCHEMICXCLY REGENERATIVE HYDROGEN-CHLORINE ENERGY STORAGE SYSTEM FOR 
ELECTXC UTILITIES 

G i l e a d i ,  E . ,  S r in ivasan ,  S . ,  Salzano ,  F . J . ,  Braun, C . ,  Beaufrere ,  A . ,  G o t t e s f e l d ,  S . ,  
N u t t a l ,  L . J . ,  Lacont i ,  X.S., (Dept.  of A p p l .  S c i . ,  Brookhaven N a t ' l  Lab., Upton, N Y ) ,  J .  
Power Sources , Switzer land ,  V 2 : 1 9 1 - 2 0 0 ,  N 2 ,  Dec., 1 9 7 7  

E l e c t r o l y s i s  of  iICl and s t o r a g e  of  hydrogen and c h l o r i n e  i s  proposed a s  a means of 
e l e c t r i c a l  energy  s to rage .  a economic eva lua t ion  is presented  which shows t h a t  t he  system 
has  a c l e a r  advantage over  t h e  hydrogen-air  s torage  system and i s  comparable i n  c o s t  t o  
gas  t u r b i n e s .  The system i s  f l e x i b l e ,  al lowing both energy s t o r a g e  and hydrogen 2roduct ion 
f o r  i n d u s t r i a l  purposes ,  and lends  i tself  e a s i l y  t o  scale-up.  Assuming t h a t  t h e  rand 
g o a l s  of t h i s  new system a r e  m e t ,  i t  w i l l  COmcete SUCCeSSfUlly with a l l  o t h e r  e l e c t r i c  
energy  s t o r a g e  dev ices  p r e s e n t l y  cons idered .  

H78 33017 DESIGN CONSIDERATIONS OF HYDROGZN-POWER REACTOR SYSTE,% 

Viswanathan, # . N . ,  (Hunter  D i s t r .  Water YOard .  Newcastie West., A u s t r a l i a )  , I n s t .  of Engng, 
Annual Engng. Con:. , Townsvi l le ,  A u s t r a l l a ,  .%Y 10-14, 1976, P u b l .  by I n s t .  of Engng., 
Sydney, A u s t r a l i a ,  pap. no. 4 2 4 / 2 .  p.  58-62, 377-005190 

NO a o s t r a c t  a v a i l a b l e .  
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878 34015 SYNTHESIS OF SILANE AND SILICON I N  A NON-EQUILIBRIUM PLASMA JET 

Calcote ,  H . F . ,  F e l d e r ,  W . ,  (Aerochem. R e s .  Labs., Inc . ,  P r ince ton ,  N J ) ,  Q u a r t e r l y  Rept. 
March 21-June 20 ,  1977, Con t rac t  no. NAS7-100, JPL-954560 
Avai1:NTIS 

grade s i l i c o n  us ing  a non-equi l ibr ium hydrogen atom plasma je t  w a s  s t u d i e d  through 
r e a c t i o n s  of hydrogen atoms i n  the plasma Jet  wi th  c h l o r o s i l a n e s .  Products  of t h e  H/SiC14 
' r eac t ion  were c o l l e c t e d  and q u a n t i t a t i v e l y  analyzed us ing  a fractionation/distillation-mass 
spec t romet r i c  technique.  Conversion of  S ic14  gave smaller product  y i e l d  and d i f f e r e n t  
product  d i s t r i b u t i o n  than  d i d  t e c h n i c a l  grade.  R e a l  t i m e ,  i n  s i t u  mass s p e c t r o n e t r i c  
sampling o f  t h e  H/H2/SiCl4 r e a c t i o n  zone gases w a s  i n i t i a t e d .  Q u a n t i t a t i v e  r e s u l t s  have 
n o t  been ob ta ined  due t o  t h e  complexity of the  c h l o r o s i l a n e  mass s p e c t r a ,  and consequent  
r e s o l u t i o n  and s e n s i t i v i t y  d i f f i c u l t i e s  with the  mass spec t rometer .  Improvements i n  t h e  
in s t rumen ta t ion  needed f o r  t hese  measurements are d i scussed .  

The f e a s i b i l i t y  o f  high volume , low-cost product ion  of  high p u r i t y  s i l a n e  o r  solar 

H78 34016 HYDROGEN FUELED GAS DYNAMIC LASER 
. L _- 

Cavalleri ,  R . J . ,  ( A t l a s  R e s .  C o g . ,  Alexandria,  V A ) ,  Hydrogen Econ. Miami Energy Conf. 
Proc. ,  Miami Beach, FL, 18-20, 1974, P t .  B, p .  677-684, P u b l .  by Plenum Press, New 
Y o r k ,  NY, 1975, R76-0010524 

E178 34017 REACTION OF COAL I N  ARGON AND ARGON-HYDROGEN PLASiYAS 

K a w a ,  W., Graves,  R.D., Hi teshue ,  R.W., (Bureau o f  Mines, Washington, D . C . ) ,  (Univ. of 
Tennessee L ib ra ry ,  Knoxvi l le ,  T N ) ,  1966, R78-0013372 

from argon and argon-hydrogen mixtures  conta in ing  up t o  33 volume pe rcen t  hydrogen. 
Average plasma tempera tures  ranged from about 3400 t o  1 2 , 0 0 0  C. Products  w e r e  a s o l i d  
r e s idue  and a gas  con ta in ing  hydrogen, methane, a c e t y l e n e ,  d i a c e t y l e n e ,  and ox ides  of 
carbon. The h i g h e s t  y i e l d  of  ace ty l ene  obtained wi th  argon plasmas w a s  15 pe rcen t  by 
weight  of mois ture  and a sh - f r ee  coa l .  The data  i n d i c a t e d  t h a t  ace ty l ene  y i e l d s  of  40 
p e r c e n t  can be ob ta ined  from t h e  r e a c t i o n  of c o a l  i n  argon-hydrogen plasmas, a l though 
r e s u l t s  from these experiments  could no t  be c o r r e l a t e d  with o p e r a t i n g  v a r i a b l e s  because 
bf low r e c o v e r i e s .  The plasmas conta ined  s u f f i c i e n t  energy t o  h e a t  t h e  c o a l  t o  
t expeza tu res  as h igh  as 9000 o r  1 0 , 0 0 0  C ,  but zoiriplete d e v o l a t i l i z a t i o n  d id  iiot ~ e c u r  i n  
any experiment .  

Coals  o f  va r ious  rank w e r e  reacted by the Bureau of Mines i n  plasma jets genera ted  

H78 34018 MECHANISM O F  THE SYNTHESIS OF HYDROCARBONS FROM CARBON YONOXIDE AND HYDROGEN 

Levinson, P . ,  (Bureau of  Mines, Washington, D.C. ) ,  Rept. -from Univ. of Tennessee Library  . 
Knoxvi l le ,  TN, 1958, R78-0025426 

gas  product ion ,  provided t h e r e  a r e  no excessive counterba lanc ing  c o s t s .  I f  opera ted  as a 
f ixed-bed p rocess ,  it p r e s e n t s  an adapt ion  of t h e  Lurgi p re s su re  g a s i f i e r  modif ied f o r  

,._ hydrogen r e c y c l e  t o  t h e  upper po r t ions  of t he  f u e l  bed. If ope ra t ed  a s  a f l u i d i z e d  process  
it does n o t  d i f f e r  i n  p r i n c i p i e  froi'fiuidized-hydrogenacion, r e s i d u a i - f u e l  g a s i f i c a t i o n  
schemes proposed o r  under i n v e s t i g a t i o n .  A s ing le -vesse l  f l u i d  bed,  where both oxygen and 
hydrogen a r e  in t roduced ,  i s  disadvantageous by v i r t u e  of r a p i d  f u e l  mixing, r e s u l t i n g  i n  
some v o l a t i l e  ma t t e r  being burned by oxygen. Because t h e  v o l a t i l e  po r t ion  of t h e  f u e l  is 
the most r e a d i l y  hydrogenated component, an e f f e c t i v e  f lu id-bed  system would r e q u i r e  a 
s e p a r a t e  r e a c t o r  t o  complete t h e  vo la t i l e -ma t t e r  hydrogenat ing r e a c t i o n s  and a second 
v e s s e l ,  immediately below +be f i r s t ,  t o  g a s i f y  r e s i d u a l  carbon wi th  oxygen and steam. The 

a l t e r n a t i v e  t o  methane s e p a r a t i o n  i n  t h i s  proposed process  is  c a t a l y t i c  methanation of 
carbon monoxide and hydrogen i n  t h e  raw gas, y i e l d i n g  gases  of high methane con ten t  bu t  
r e q u i r i n g  an e x t e r n a l  source of hydrogen. 

Methane s e p a r a t i o n  and hydrogen r ecyc le  o f f e r s  an a t t r a c t i v e  approach f o r  high-BTU 

' h o t  gases  from the  second vesse l  would be admitted t o  t h e  hydrogenat ion r e a c t o r .  An 

H78 34019  LASER FUSION 

S t i c k l e y ,  C.M., (US Dept. of Energy, Washington, D . C . ) ,  Phys. Today, V 31:50-58, N5, May 
1978 

fus ion  by l a s e r - l i g h t  Seams, become a long-te-mi method f o r  supply ing  the  wor ld ' s  energy 
needs 1 

W i l l  a series of nuc lea r  e v l o s i o n s  i n  miniature  p e l l e t s  of hydrogen, i g n i t e d  t o  

H78 34020 BREECS CLOSURE .MECHANISX 

Teng, R.K., (Dept. of A i r  Force,  Washington, D . C . ) ,  PAT-APPL-865 4 6 7 ,  F i l e d  Dec. 2 9 ,  1977 

Avai1:NTIS 
The p a t e n t  a p p l i c a t i o n  r e l a t e s  t o  a mechanism :or r e l e a s a b l y  holding and pre-heat ing 

. 10 ? 

- --2-, -I-^- L^ I - . - - - L  - 5  L L -  - - > - *  L-- - - - 7  = -. 
IIIvusA, y r l u l  cu ~ ~ U * L L . ~ A  W L  L L A ~  .IIUUCA u y  auLi -rum a yurl. i n r  niudri is i n i c i a i i y  he i a  i n  a 
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c o l l a r  of t h e  mechanism i n  t h e  breech of  t h e  gun, and is pre-heated by an i n d u c t i o n  c o i l  
and an r-f  c u r r e n t .  The c o i l  is then removed, and t h e  model and the  c o l l a r  a r e  p rope l l ed  
forward through t h e  breech by p r e s s u r i z e d  hydrogen g a s ,  w i th  t h e  breech being c l o s e d  and 
with t h e  hea ted  model being i n s e r t e d  i n t o  t h e  launch tube ( i . e . ,  t he  “ b a r r e l “ )  of t h e  gun. 
The gun is  then f i r e d ,  and t h e  heated model i s  launched,  w i thou t  any s i g n i f i c a n t  coo l ing  
of  the model. Some advantages of t h i s  mechanism a r e  a quick “ h e a t - a n d - f i r e “  c y c l e ,  and 
the s i m p l i c i t y  i n  s t r u c t u r e  and i n  o p e r a t i o n  of t h e  mechanism. 

EI78 34021 PWSMA STUDIES ON A DUOPIWTRON ION SOURCE 

T s d  , C .C ., S t i r l i n g ,  W.L. ,  Ryan, P.M., (ORNL, Oak Ridge, TN) , Rev. Sc i .  Instrum. , V 48:  
651-655, N 6 ,  June 1977, 577-0092196 

No a b s t r a c t  a v a i l a b l e .  

. -,.: 

.. . . . _  
h 
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4OclOO IV, TRANSMISSICii, DISTRIBUTION, AND STORAGE 

878 40013 NOVEL HYDROGEN COMPRESSOR 

Boser, O., Leh r fe ld ,  D . ,  ( P h i l i p s  Lab., B r i a r c l i f f  Manor, NY), .Power Sources  26th Symp. 
PrOC.,  I l l i n o i s  I n s t .  of Tech.,  Chicago, I L ,  A p r i l  29-30 and Hay 1-2 ,  1974, p. 3-6, P u b l .  
by psc publ.  Community, Red Bank, N J ,  R76-0024490 

No a b s t r a c t  a v a i l a b l e .  

H78 40014 PALLADIUM-HYDROGEN SYSTEM 

Brodowsky, H. ,  (ORNL, Oak Ridge, TN), 2.  Phys. Chem., F r a n k f u r t ,  V 44:129-142, N77-19230 
Avai1:NTIS 

. m .-. The s o l u b i l i t y  of  hydrogen i n  pa l lad ium is o f  i n t e r e s t  because of t h e  d i s s o c i a t i o n  of  
the d i s s o l v e d  hydrogen atoms t o  p ro tons  and e l e c t r o n s .  The d i f f e r e n c e  from an i d e a l  
m i s t u r e  behavior  r e s u l t s  on the one hand from f i l i n g  up of  t h e  e l e c t r o n  s h e l l  of  t h e  metal  
and on  t h e  o t h e r ,  l o c a l  expansion and loading of  t h e  l a t t i c e  due t o  t h e  thermal  motion of  
p ro tons .  The load ing  l e a d s  t o  an a s s o c i a t i o n  tendency of t h e  p r o t o n s ,  p a r t  of  which i s  
c a l c u l a t e d  from t h e  chemical p o t e n t i a l  of the d i s s o l v e d  hydrogen by t h e  quasi-chemical 
method. The s o l u b i l i t y  of  l i g h t  and heavy hydrogen can be desc r ibed  i n  a manner completely 
analogous,  y e t  t h e  a s s o c i a t i o n  energy of t h e  deu te rons ,  because o f  t h e i r  sma l l e r  
o s c i l l a t i o n  ampli tude,  is somewhat s m a l l e r  than t h a t  of  t h e  protons.  The d i f f e r e n c e  i n  
the a s s o c i a t i o n  e n e r g i e s  can be d e r i v e d  independently from an expres s ion  f o r  t h e  s e p a r a t i o n  
f a c t o r .  

H78 40015 ECONOMIC COMPARISON OF DIFFERENT FORMS OF ENERGY TRANSPORT 

Hauk, V. ,  Energy Engng. Conv. of  Lines  of Dev. i n  Energy Enqng., P r e p r . ,  Duesseldorf ,  
Ge-J, Ma{ 5-7, 1975, f -  141-151, P u b l .  by MI-Ver lag ,  Duesseldorf ,  Germany, 1975 

o abs  r a c t  a v a i l a b  e. 
., . - . .  . 

8 7 8  40016 LONG-DISTANCE TRANSPORT OF OIL,  GAS, AND COAL BY PIPELINES UNDER THE ASPECT OF 
SAFE OPERATION 

Kuhlmann, A., ( V D I ,  Cologne, G n u a n y ) ,  Energy Engng. Conv. of Lines  of  Dev. i n  Energy 
Engng., P r e p r . ,  Duesseldorf ,  Germany, May 5-7, 1975, p. 167-177, Pub l .  by VDI-Verlag, 
Duesse ldo r f ,  Germany, 1975, R76-0017077 

NO a b s t r a c t  a v a i l a b l e .  *. 

H78 40017 ATOMIC HYDROGEN STORGE METHOD AND APPARATUS 

. '  

.. . . Wnnla?, J . A .  , !???.SA, Levis, ClevelaXci, OH) , PAT-APPL-937 7 9 4 ,  F i l e 2  Sept .  29, 1977, 10 p. ,  

Avai1:NTIS 

a s t r o n g  magnetic f i e l d  i n  e x f o l i a t e d  layered compounds such a s  molybdenum d i s u l f i d e  or an 
e l e m e n t a l  l a y e r  m a t e r i a l  such as g r a p h i t e .  The compound is mainta ined  a t  l i q u i d  helium 
t empera tu res  and t h e  atomic hyercgen is c o l l e c t e d  on t h e  s u r f a c e s  of t he  l aye red  compound 
which a r e  exposed du r ing  delarmnat ion ( e x f o l i a t i o n ) .  The s t r o n g  magnetic f i e l d  and t h e  
low temperature  combine t o  p reven t  t h e  atoms of hydrogen from recombining t o  form molecules.  

. .  

NASA-CASE-LEW-12081-2 

Atomic hydrogen, f o r  use a s  a f u e l  o r  as  an e x p l o s i v e ,  i s  s t o r e d  i n  t h e  presence of  

H78 42001 CRYOGENIC SYSTEMS 

Chato,  J . C . ,  (Univ. of I l l i n o i s ,  Drbana-Champaign, Urbana, IL) , 1974-continuing 

s c a l e ,  gorous,  g a s - f i l l e d  i n s c l a t i o n s  a r e  s tudied w i t h  s p e c i a l  emphasis on the  e f f e c t s  
of n a t u r a l  c i r c u l a t i o n .  These t;Tes of i n s u l a t i o n s  a r e  used for s t o r i n g  and shipping 
cryogenic  f l u i d s  such a s  l i q a e f i e c  n a t u r a l  gas .  Other s t u d i e s  include the  l i q u e f a c t i o n  
and s t o r a g e  of va r ious  cr;roger.ic f u e l s  such a s  hydrogen and l i q u e f i e d  n a t u r a l  gas.  

Various cryogenic  problems a r e  i n v e s t i g a t e d .  I n  p a r t i c u l a r ,  t h e  behavior  of l a rge -  

H70 32002 CRYOCONDENSATION P C m I N G  OF TRITIUM AiiD ITS .UXTURES WITH D2 and H 2  

Chou, T.S., Halama, X.J., (BNL, Zpton, N Y ,  Dept. o f  Energy) ,  Symp. on Fusion R e s .  P r o j e c t s ,  
Knoxv i l l e ,  T?i, O c t .  25, 1977, ; a n t r a c t  no. EY-76-C-02-3016, 3 p .  

. Avai l  : NTIS 
A n  a p p a r a t u s  used t o  o b t s i x  d a t a  on the  cryocondensation pumping deu te r i lm ,  hydroqen, 

ana helium mixtures  was modifiad and moved t o  a s e a l e d  enc losu re  i n  t h e  ilot Lab t o  measure 

approximate ly  1500 c u r i e  of C-z~=irun each were used i n  two experimental  runs.  Due t o  3 
l a r g e  3He c o n t e n t  palladiTxi <?.i=k~Lss had t o  b e  used f o r  p u r i f i c a t i o n .  A t  t he  end of each 
expe r imen t ,  T2 was s t o r e d  i n  7 :  filss, evaporated from T i  f i l amen t .  The pumpinq speed of  
T2  vas  found t o  be i n s e n s i t i c e  t h e  flux and t h e  th i ckness  of t he  condensed l a y e r s  

r-...r---x n t i m n i n n  c " = = c t o r i s t i c s  = f  -----,-- -_-___.. m- -.. r-n-ch -.,, __.. .-.,.-G--c.c _UL _uIkd -- n t  ? .  2 K .  -220 cy? indc r s  ccnt2inin- 
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behaving nuch l i k e  H2 and D2.  The l i m i t  on t h e  f l u x ,  s u r f a c e  coverage and t h e  cryogen 
consumption w a s  a lways imposed by t h e  low 3He t r a p p i n g  e f f i c i e n c y  of hydro e n  i s o t o p e s .  
T2 vapor  p r e s s u r e  a t  4.2 K w a s  below our  d e t e c t i o n  s e n s i t i v i t y  of  4 x 1 O - l T  Torr. The 
e f f e c t s  o f  18  keV e l e c t r o n s  on l i q u i d  hel ium consumption as w e l l  as  on d e s o r p t i o n  from 
composite fzozen l a y e r  w a s  found t o  be n e g l i g i b l e .  THO formed on the  w a l l s  of  ou r  
e x p e r i n e n t a l  s e t u p  by r e a c t i o n  of  T 2  w i th  H 2 0  p r e s e n t  on t h e  su r face .  This  sugges t s  t h e  
riecessit.,r o f  a bakeout  for equipment which w i l l  be  used i n  f u s i o n  r e a c t o r  systems.  
F i n a l l y ,  t o t a l  h e a t  c o n t e n t s  and thermodynamical e q u i l i b r i u m  c o n s t a n t s  ob ta ined  i n  t h e s e  
exper iments  were compared w i t h  c a l c u l a t i o n s .  

H78 42003 INSTRUMENTATION FOR CRYOGENIC HYDROGEN FUEL 

Flynn, T.X., (NBS, I n s t .  f o r  Basic Stand., Boulder, C O ) ,  NBS Spec. P u b l . ,  N419, May 1975, 
Pap. 5 ,  31 p. 576-0031694 

I N o  abstract a v a i l a b l e .  

. a. ..- 
878 42004 LIQUEFACTION: EFFECTS OF COMPONENT EFFICIENCIES 

V o t h ,  R.O., Daney, D.E., (NBS, Boulder, C O ) ,  I n t e r s o c .  Energy Conv. Engng. iOth Conf. R e c . ,  
Univ. of Delaware, Newark, DE, Aug. 18-22, 1975 ,  Pap. 759198, p. 1356-1362, Publ .  by IEEE,  
C a t .  no. 75CHO 983-7 TAB, New York, NY, 1975,R76-0010136 

No abstract a v a i l a b l e .  

H78 43012 STUDY OF HYDROGEN SLUSH-HYDROGEN GEL UTILIZATION 

Keller, C.W. 
The s t u d y  of hydrogen slush-hydrogen gel u t i l i z a t i o n  i s  p resen ted  i n  a two-volume 

p u b l i c a t i o n .  The f i r s t  volume c o n t a i n s  t h e  phys ica l  and thermal  p rope r ty  d a t a  f o r  hydrogen 
used i n  t h e  s tudy .  I n  t h e  second volume, d e t a i l s  o f  t h e  t e c h n i c a l  e f f o r t  a r e  p re sen ted  
i a c l u d i n g  pa rama t r i c  a n a l y s i s  .of e f f e c t s  on veh ic l e  systems.  

H78 43013 KOLECULAR AND L~TALLIC HYDROGEN 

ROSS, M., Shi shkev i sh ,  C . ,  (Rand, Santa  Monica, C A I ,  1977 
The a u t h o r s  d e a l  w i th  metallic hydrogen, i .e . ,  a metall ic phase of  hydrogen t h a t ,  

acco rd ing  t o  theo ry ,  should  ex is t  a t  extremely h i g h  p r e s s u r e s  (p,>lM). The p o s s i b i l i t y  
e x i s t s  t h a t  metal l ic  hydrogen may be  an e l eva ted  tempera ture  superconductor ,  a very  
e f f i c i e n t  r o c k e t  f u e l ,  or a powerful  explos ive .  T h e o r e t i c a l  c a l c u l a t i o n s  a r e  r e p o r t e d  of  
t h e  e q u a t i o n s  of  state of both  molecular  and metallic hydrogen r equ i r ed  f o r  c a l c u l a t i o n s  
of the t r a n s i t i o n  p r e s s u r e  i n t o  t h e  n e t a l l i c  phase. The range of p re s su res  a t  which t h e  
metallic hydrogen t r a n s i t i o n  should  occur  is es t ima ted .  N e t a s t a b i l i t y  ( i . e . ,  s t a b i l i t y  

c a l c u l a t i n g  t h e  n o l e c u l a r  equa t ion  of s t a t e  of hydrogen a r e  summarized and t h e  exper imenta l  
h igh -p res su re  r e s e a r c h  p e r t i n e n t  t o  the  molecular - to-meta l l ic  hydrogen t r a n s i t i o n  i s  
reviewed.. 

.. . . -. o f  metal l ic  hydroqen a t  l o w  p r e s s u r e s )  i s  d iscussed .  The exper imenta l  d a t a  used i n  

. 

H78 43014 METIIOD OF PREPARING SLUSH O F  LOW-BOILING GASES 

Schraewer,  R . ,  Bardenheier ,  J. ,  Koch, J . ,  Geman P a t e n t  no. 2,423,610/A, NOV. 2 7 ,  1975, 
I n  Gerxlan, P78-0030268 

e s p e c i a l l y  s u i t e d  for c e r t a i n  types of a p p l i c a t i o n s .  The p recond i t ion  for t h e  u t i l i z a t i o n  
o f  t h i s  xe thod  i s  t h e  e x i s t e n c e  of monocrystals w i t h  a s i z e  between 1 and 3 mm. The 
i n v e n t i c n  a d v i s e s  t o  achieve  t h i s  i n  t h e  following 'day: t he  low-cooled ?as  i s  expanded . 
a l t e r n a t e l y  i n  a nozz le  down t o  a p re s su re  below t h e  t r i p l e  p o i n t  (gas- ice  a r e a )  and up to 
a p r e s s u r e  above the  t r i p l e  p o i n t  (gas - l iqu id  a r e a ) .  The expansion is  c a r r i e d  o u t  under 
i s e n t h a i ? i c  c o n d i t i o n s .  The p e r i o d i c a l  chanqinq of t h e  expansion p res su re  i s  to be done 
a t  inter:.ais of f i v e  to t e n  seconds.  Fu r the r  c la ims cons ide r  t he  arrancement o f  t h e  
nozz le  and t h e  a p p l i c a t i o n  of  t h e  s l u s h .  

X .n ixture  of l i q u i d  and s o l i d  i c e  low-boiling gases  ( e .g . ,  n i t rogen  or hydrogen) is 
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H78 44001 CLUSTER CALCULATIONS Ot' THE ELECTRONIC STRUCTURE I N  INTERSTITIAL HYDROGEN I N  
TITANIUM, NICXEL, AND PALIADIUM 

Adachi, H., I m t o ,  S., Tanabe, T . ,  Tsukada, M., (Dept. Nuclear Engng., O s a k a  Univ., S u i t a ,  
J a p a n ) ,  J. Phys. SOC. Japan ,  N3, p. 1039-1040, series 4 4 ,  1978 

N o  abstract a v a i l a b l e .  

H78 44002 STRESS INDUCED REORIENTATION O F  VANADIUM HYDRIDE 

Beards ley ,  M.B., (Ames Lab., Ames, I A ,  Dept. of Ene rgy) ,  Con t rac t  no.  W-7405-ENG-82, 48 p., 
O c t .  1977 
Avai1:NTIS 

tempera ture  range 1 8 0  t o  280 K u s ing  f l a t  tensile samples c o n t a i n i n g  50 t o  500 ppM hydrogen 
by weight.  The c r i t i ca l  stress w a s  observed to vary  from a h a l f  t o  a t h i r d  of  t h e  

~ ..__ macroscopic y i e l d  stress of pure vanadium over the tempera ture  range. The vanadium hydr ide  
could  n o t  be stress induced to  p r e c i p i t a t e  above i t s  s t r e s s - f r e e  p r e c i p i t a t i o n  tempera ture  
by u n i a x i a l  t e n s i l e  stresses o r  t r i a x i a l  t e n s i l e  stresses induced by a notch. 

The c r i t i c a l  stress f o r  t h e  r e o r i e n t a t i o n  o f  vanadium hydr ide  w a s  determined f o r  t h e  

H78 44003 ENERGY RELATED RESEARCH ON METAL HYDRIDES AT MOUND 

Bowman, R.C., (Mound L a b . ,  Miamisburg, OH, Dept. o f  Energy) ,  Con t rac t  no. EY-76-C-04-0053, 
28 p . ,  1977, Phys ics  Dept. Seminar, Dayton, OH, Nov. 1 4 ,  1977 
Avai1:NTIS 

impor t an t  energy  s t o r a g e  a p p l i c a t i o n s ,  a gene ra l  d e s c r i p t i o n  of t h e  hydr ide  r e s e a r c h  
a c t i v i t i e s  suppor ted  a t  Mound by t h e  US Dept. o f  Energy w i l l  be p re sen ted .  Curren t  
i n v e s t i g a t i o n s  of t h e  vanadium-hydrogen system w i l l  i l l u s t r a t e  v a r i o u s  s o l i d - s t a t e  
proble-s i nvo lv ing  d i f f u s i o n ,  phase diagrams, and i s o t o p e  e f f e c t s .  

A f t e r  a b r i e f  review of t he  hydrogen fue l  c y c l e  where s e l e c t e d  m e t a l  hydr ides  have 

878 44004 INVESTIGATION O F  VANADIUM HYDRIDES BY THE NMR METHOD 

Eris tavi ,  B .G. ,  Shevakin, A . F . ,  (Acad. of Sc i ,  Moscow; USSR), Izv .  Akad. Nauk SSSR M e t . ,  
N6, p. 200-204, Nov.-Dec. 1977, Trans.  i n  Russian Metall. 

t h r e e  vanadium hydr ides ,  bX0.84, VH1.2l ,  and VH1 75,  a l l  of which can e x i s t  a s  ho th  a 6 
and a y phase.  
undergo a Bhase t r a n s i t i o n  i n  t h e  temperature i n t e r v a l  1 9 0  t o  230 K.  T h e  a c t i v a t i o n  energy 
f o r  d i f f u s i o n  of hydrogen i n  VHo.84 is  measured as 3.3 Kcals/mole i n  t h e  6 phase and a s  9 . 7  
Kcals/mole i n  t h e  y phase. - 

- -  1 

The a u t h o r s  conduct NMR measurements i n  t h e  tempera ture  i n t e r v a l  from 130 t o  450 K on 

Ana lys i s  of  t h e  NMR s p e c t r a  show; t h a t  bo th  t h e  3 and y hydr ides  

H78 44005 TRANSITION-METAL HYDRIDES: ELECTRONIC STRUCTURE AND THE HEATS OF FORMATION 

-.-- Gelatt, C . D . J r ,  Ehrenre ich ,  H . ,  Weiss, J .A . ,  (Phys. Dept., Harvard Univ. , Cambridge, .YA), 
Phys. Rev. B . ,  N 4 ,  p. 1940-1957, series 17 ,  1978 

N o  abstract a v a i l a b l e .  

H78 44006 DETAILED ANALYSIS OF TBE HYDRIDING CXARACTERISTICS OF LANI5 

Lundin, C.E.,  Lynch, F .E . ,  (Univ. of Denver, Denver, C O ) ,  I n t e r s o c .  Energy Conv. Engng. 
10 th  Conf. R e c . ,  Univ. o f  Delaware, Newark, 3E. Aug. 18-22 ,  1975, Pap. 759201, P .  1380-1385 
Publ .  by IEEE,  C a t .  no. 75CHO 983-7 TAB, N e w  York, N Y ,  1975, R76-0010131 

No a b s t r a c t  a v a i l a b l e .  

H78 44007 STUDIES O F  HYDRIDE FORMATION I N  TITANIUM Z I X C O N I U M  .41ANGANESE (Til-xZrxYn2) 

O e s t e r r e i c h e r ,  H . ,  B i t t n e r ,  H . ,  (Dept.  Chem., Univ. O f  C a l i f o r n i a ,  L a  J o l l a ,  CAI , Mater. 
R e s .  B u l l e t i n ,  N1, p. 83-88, series 13 ,  1978 

N o  a b s t r a c t  a v a i l a b l e .  

H78 44008 THE EFFZCT OF ?, D, AND F GAUSSIAN POWRIZdTION FUNCTIONS ON THE COMPCTED ONE- 
ELECTRON PROPERTIES OF Xin OXYGEX .AND SULFUR HYDRIDES 

P o i r i e r ,  R . ,  Kar i ,  R . ,  (Dept. C h e m . ,  Laurentian Univ., Sudbury, O n t a r i o ) ,  Can. J. Chem., 
N 4 ,  p. 543-551, series 56 ,  1978 

No a b s t r a c t  a v a i l a b l e .  
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E f 3  44009 DYNAMICS OF ENERGY AND MASS TRANSFER W I T H  Z A C T I O N  I N  HYDRIDE STORAGE SYSTEMS 

Pcwers, G.J., Cummings, D . L . ,  (MIT, Cambridge, MA),  Hydrogen Econ. M i a m i  Energy Conf. 
P f x . ,  Miami Beach, FL, March 18-20, 1974, P t .  B, p.  803-817, P u b l .  by Plenum P r e s s ,  New 
Yczk, NY, 1975, R76-0010177 

No abstract a v a i l a b l e .  

E73 44010 HEAT STORAGE I N  THE MAGNESIUM-HYDROGEN SYSTEM 

Rz=mel, W., (Siemens Ag, Erlangen,  Germany) , Siemens Forsch and Entwicklungsber. ,  Germany, 
v 7:44-50, N 1 ,  1978, I n  Gsrman 

The p o s s i b i l i t y  of s t o r i n g  h e a t  i n  t h e  fora of  l a t e n t  h e a t  ( r e a c t i o n  e n t h a l p y )  and of 
r e l e a s i n g  this h e a t  by r e a c t i o n  of two components by t h e  decomposition of metal hydr ides  i s  
Zn-anstrated by way of  example of  magnesium and hydrogen. The s t o r a g e  c y c l e ,  which i n  t h e  
ex-i?le d i s c u s s e d  t a k e s  p l a c e  between 600 i( and a maximum of  800 K ,  is d e s c r i b e d  by an  
ezergy-flow diagram. The e s t i m a t e d  e f f i c i e n c y  o f  h e a t  recovery  under t h e  most unfavorable  
c t - f i i t ions is about  60 p e r c e n t .  If t h e  s e n s i b l e  h e a t  of  s t o r a g e  can be u t i l i z e d  i n  a d d i t i o n  
tc a e  l a t e n t  h e a t ,  e f f i c i e n c i e s  over 85 percent  can be obta ined .  The p o s s i b i l i t i e s  of  
f*s,-ther improving t h e  e f f i c i e n c y  and o f  a b e t t e r  u t i l i z a t i o n  of  t h e  energy  a r e  d e a l t  with.  

m ..- 

8 7 3  44011 LOW TEMPERATURZ HEAT CAPACITY O F  LUTETIUM AND LUTETIUM HYDROGEN ALLOYS 

T k 9 n e ,  D.K., (Ames Lab., Ames, I A ,  Dept. of Energy) , C o n t r a c t  no. W-7405-ENG-82, 70 p. ,  
Ocz. 1977 
Avai1:NTIS 

1 and 20 K. 
e l a s t i c  c o n s t a n t  measurements. The h e a t  capac i ty  o f  a series of lutetium-hydrogen s o l i d  
s c L u t i o n  a l l o y s  w a s  determined and r e s u l t s  showed an i n c r e a s e  i n  y from 8.2 t o  about  11.3 
FY/g-atom-K2 f o r  hydrogen contenc  i n c r e a s i n g  from z e r o  t o  about  one atomic p e r c e n t .  
one  p r c e n t  hydrogen y decreased wi th  increas ing  hydrogen c o n t e n t s .  The C/T d a t a  showed 
an increase w i t h  temperature  d e c r e a s i n g  below about  2.5 K f o r  samples wi th  0 . 1  t o  1.5 
a t ? n i c  p e r c e n t  hydrogen. 
hyfrogen c o n t e n t  i n  t h i s  range. The h e a t  capac i ty  of  a bulk  sample of l u t e t i u m  dihydr ide  _._- ----.---a L - ~  ..--_ 
1-3 I&C~.J~ASU L ~ s ~ w = = ~ ~  1 and 28 X and showed a ?z;ige i n c r e a s e  i n  BD and a l a r g e  decrease  i:: 
y compared t o  pure l u t e t i u m .  

The h e a t  c a p a c i t y  of high p u r i t y  e l e c t r o t r a n s p o r t  r e f i n e d  l u t e t i u m  w a s  measured between 
R e s u l t s  for BD were i n  excellent agreement wi th  5 v a l u e s  determined from 

Abovt 

This  accounts  f o r  a l a r g e  amount of scatter i n  B D  v e r s u s  

B73 44012 KINETICS OF REACTION OF ZIRCONIUM ALLOY WITH HYDROGEN 

Une, K., (Toshiba R e s .  and Dev. Center ,  Tokyo Shibaura  Electr ic  Co. Ltd., Komukai, 
Kawasaki, J a p a n ) ,  J. Less-Common M e t . ,  Swi tzer land ,  V 57:93-101, N 1 ,  Jan. 1978 

p r e s s u r e s  from 0.2 t o  1 atm. i n  the temperature range  of 300-500 C ,  by means of 
t h e r m g r a v i m e t r i c  techniques .  As a r e s u l t  of t h e  a n a l y s i s  of  t h e  r e a c t i o n  curves ,  it has  
been s u g g e s t e d  t h a t  t h e  r a t e - c o n t r o l l i n g  ste:, i s . a  phase boundary c o n t r o l l e d  r e a c t i o n ,  t h e  
a c z i v a t i o n  energy of which i s  i 6 . 3  K c a l  Xo.iOi--. me T. =Ai., r e i a t i o n s h i p  was s t u d i e d  on t h e  
o x i d i z e d  specimens,  where T i n  i s  t h e  i n i t i a t i o n  t i m e  o r  hydride p r e c i p i t a t i o n  and A 1  i s  
C?e oxide  f i l m  t h i c k n e s s .  This  r e l a t i o n s h i p  sugqes ts  t h a t  hydrogen d i f f u s i o n  ZR02-x on 
a z i r c a l o y  s u r f a c e  i s  a r a t e - c o n t r o l l i n g  s t e p  u n t i l  t h e  f i l m  i s  broken. Marked h y d r i a i n g  
i n  B Z - H ~ O  g a s  mixtures  oc  u r r e d  when t h e  r a t i o  of  hydrogen t o  water  vapor p r e s s u r e  reached 
mre t h a n  about  lO5and 1 0  a t  300 and 400 C ,  r e s p e c t i v e l y .  

The k i n e t i c s  of hydr id ing  of  z i rcaloy-2 tube were s t u d i e d  a t  hydrogen p a r t i a l  - 

,._ -. 
Ill 

2 

. 
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. 

E78 50001 I G N I T I O N  DANGERS FROM ELECTROSTATICALLY CHARGED CARBON D I O X I D E  CLOUDS 

Heide lberg ,  E . ,  N a b e r t ,  R., Schoen, G. ,  ( B r i t i s h  L i b r a r y  Lending Div., Boston Spa, 
England) ,  T rans l .  t o  Eng l i sh  from Arbe i t s schu tz ,  W. Germany, V 12:242-245, 1958, N76-71460 
Avai1:NTIS 

N o  ds t ract  a v a i l a b l e .  

A78 50002 SAFETY CHARACTERISTICS OF PET1 HYDRIDE 

Lundin, C.E., Lynch. F.E., (Univ. o f  Denver, Denver, C O ) ,  I n t e r s o c .  Energy Conv. Engng. 
10th Conf. R e c . ,  Univ. o f  Delaware, Newark, DE, Aug. 18-20, 1975, Pap. no 759202, 

Avai1:NTIS 
p. 1386-1890, P a l .  by IEEE, New York, NY, 1975, R76-0010132 

I . m ... N o  a b s t r a c t  a v a i l a b l e .  

n78 50003 SAFETY 

Ordin,  P .X. ,  Proc. Conf. on S e l .  Tech. f o r  t he  Gas I n d u s t r y ,  Cleve land ,  OH, March 19-20, 
1975, p. 109-128, NASA Spec. Publ. no. 5103 1975, 576-0032832 

No a b s t r a c t  a v a i l a b l e .  

1-178 so004 SAFETY ASPECTS OF HYDROGEN TECHNOLOGY 

Pennings,  P., (Technischer  Ueberwachungs-verein Rheinland E.V. ,  Koeln, Germany, F.R.) , G a s  
Wasserfach, Gas-Erdgas, V 118:230-235, N 6 ,  1977, I n  Germany, 578-0030265 
Avai l  : LTIS 

S t a r t i n g  from t h e  p h y s i c a l  p r o p e r t i e s  of t h e  energy source hydrogen by means of which 
the e s s e n t i a l  r i s k s  of t h i s  gas  can be e a s i l y  deduced, t h e  main c h a r a c t e r i s t i c s  of hydrogen 
hand l ing  are p resen ted  wi th  regard  t o  s a f e t y  a s p e c t s  and o t h e r  r e l e v a n t  cr i ter ia .  Hydrogen 
technology is  d e a l t  with under t h i s  a s p e c t ,  d iv ided  i n  product ion ,  s t o r a g e ,  and 
d i s t r i b u t i o n ,  as w e l l  a s  t!e u t i l i z a t i o n  of  hydrogen. 

., . . 
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878 6 0 0 0 1  IRON SULFIDE COATINGS TO REDUCE HYDROGEN DAMAGE I N  H2S ENVIRONMENTS 

Doutovich, D.P., Hay, M.G., (Ontar io  Hydro R e s .  L a b s . ,  To ron to , ,Canada ) ,  Can. Chem. 
Process . ,  V 61:19-20, N6, June  1977, C78-0044079 

A t  On ta r io  Hydro 's  Bruce heavy water p l a n t ,  hydrogen damage i n  t h e  form of b l i s t e r i n g ,  
de l amina t ions ,  and s u r f a c e  f i s s u r e s  has  been observed i n  ca rbon- s t ee l  abso rbe r  towers and 
run-down tanks .  Damage occurred  where p r e e x i s t i n g  d e f e c t s  were exposed t o  hydrogen s u l f i d e  
gas ,  n o t  where t h e  steel  w a s  exposed t o  l i q u i d .  The remedy w a s  found to  be p recond i t ion ing  
t h e  steel by t r ea tmen t  w i t h  a s o l u t i o n  of hydrogen s u l f i d e  i n  water to  g ive  a t h i n  
impermeable c o a t i n g  o f  i r o n  s u l f i d e .  

' --H78 60002 EFFECT OF PURITY, PRESTRAIN, AND COOLING RATE ON HYDROGEN STRENGTHENING I N  
N I O B I U M  SINGLE CRYSTALS 

Fourn ie r ,  R., Giba la ,  R . ,  (Case Western Reserve Univ., Cleve land ,  OH,  Dept. of Metall. and 
M a t e r i a l s  SCi., Dept. Of Ene rgy) ,  Con t rac t  no. EY-76-S-02-1676, I n t .  Congress on Hydrogen 
i n  Metals, Pa r i s ,  France,  June 1977, 8 p., 
Avai1:NTIS 

Hydrogen s t r e n g t h e n i n g  of niobium a t  approximately 77 K depends on p u r i t y ,  p r e s t r a i n  
a t  295 K ,  and coo l ing  rate from 295 K .  I nc reas ing  p u r i t y ,  p r e s t r a i n ,  and dec reas ing  
coo l ing  rate reduce hydrogen s t r eng then ing .  High p u r i t y  a l l o y s  e x h i b i t  hydr ide  s o f t e n i n g ,  
a dec rease  i n  flow stress wi th  i n c r e a s i n g  hydrogen con ten t .  

A78 60002 SURVEY OF MATERIALS FOR HYDROGEN SERVICE 

B u s t ,  J . G . ,  (NBS, I n s t  f o r  Basic Stand. ,  Boulder, CO), NBS Spec. P u b l .  no. 419 ,  Pap. 4 ,  
5 5  ?., May 1975, 576-0031690 

I 

N o  a b s t r a c t  a v a i l a b l e .  
3 ", 

H78 60004 BRITTLE FAILURE OF WATERWALL TUBES I N  NATURAL CIRCULATION BOILERS 

K o t ,  A.A., P ronina ,  G.G., Lesova, V.D., (All-Union Heat Engng. I n s t . ,  USSR), 
Tep loene rge t ika ,  USSR, V 23:63-66, N 1 1 ,  Nov. 1976, Engl. T rans l .  i n  Thermal Engng. 

N o  a b s t r a c t  a v a i l a b l e .  

_. 
H78 60005 1-MF'LICATIONS OF FUEL PERFORMANCE OF PLANT MANEWZRING 

Montgomery, X.H., Wilson, H.W.,  (Babcock and Wilcox Co., Lync.hburg, V A ) ,  Trans. Am. Nucl. 
Soc., V 26, supp l .  1, Conf. on Reactor  Operat ing Experience,  Aug. 7-10, 1977, Chattanooga, 
TN 

One mechanism of  concern for p e l l e t - c l a d d i n g  i n t e r a c t i o n  ( P C I )  is a mechanical 
f a i l u r e  caused  by s t r a i n i n g  t h e  c l add ing  beyond i t s  s t r a i n  c a p a b i l i t y .  F a i l u r e s  of t h i s  
t ype  r e q u i r e  a c l add ing  wi th  g r e a t l y  degraded mechanical  p r o p e r t i e s .  Degraded mechanical 
p r o p e r t i e s  can  r e s u l t  from p a r t i a l  hydr id ing  of t h e  c l add ing ,  manufactur ing d e f e c t s ,  and 
i r r a d i a t i o n  damage. Improved manufactur ing techniques and c o n t r o l  on the  i n t e r n a l  sou rces  
Of hydrogen and the c l add ing  p r o p e r t i e s  have gene ra l ly  e l imina ted  t h e s e  a s  major problems 
Recent measurements on i r r a d i a t i o n  damage under PWR c o n d i t i o n s  show t h a t  t h i s  e f f e c t  i s  
n o t  as s e v e r e  a s  once was thought .  

-._. .> - . 

H78 60006 HYDROGEN EMBRITTLEMENT OF THERMOMEChIICALLY TREATED 18Ni MARAGING STEEL 

X u f o r d ,  J.N., Rack, H . J . ,  i t ass ,  W . J . ,  (Sandia Labs. ,  Albuquerque, N M ,  Dapt. of  Energy) , .  
C o n t r a c t  no EY-76-C-04-0789, Conf. on Environ. Degradat ion of  Enqng. Xaterials,  Blacksburg,  
VA, O c t .  1 0 ,  1977, 11 p. 
Avai1:NTIS 

The i n f l u e n c e  of  thermonechanical  t r e a t n e n t s  on s u s c e p t i b i l i t y  t o  c r s c k i n g  i n  L O O  
p e r c e n t  r e l a t i v e  humidi ty  a i r  and low pressure  (93 .3  KPa) gaseous hydrogen has  been 
i n v e s t i g a t e d  for 18 !ii ( 3 5 0  k s i )  Xaraging s t e e l .  Two thernomechanical  t r ea tmen t s  were 
s t u d i e d ,  ausforming and na r fo rn ing  and compared wi th  t h e  s t anda rd  s o l u t i o n - t r e a t e d  and 
aged m a t e r i a l .  Although l i t t l e  d i f f e r e n c e  e x i s t s  f o r  t h e  s t r e n g t h  and touqhness  va lues  
between t h e s e  t r ea tmen t s ,  a two t o  f i v e - f o l d  inc rease  i n  t h e  stress i n t e n s i t y  threshold.  
f o r  c r a c k i n g  was found f o r  bo th  Lie ausformed and marformed m a t e r i a l .  A dramat ic  
d i f f e r e n c e  i n  c rack ing  k i n e t i c s  w a s  also apparent  as shown by t h e  f a i l u r e  times a t  
Comparable stress i n t e n s i t i e s .  F rac tog r spn ic  a n a l y s i s  showed t h a t  t h e  primary f r a c = . x e  
node w a s  100 percen t  i n t e r g r a n u l a r  f o r  t h e  s o l u t i o n  t r e a t e d  and aged sanp le s  while  t?.e 
ausforro and nrarform f a i l u r e s  were predominatel:] quas i -c leavage  or i n t e r q r a n u l a r  depending 
3ii Gi- ienca t ion .  ~ i n a i i y ,  ?errneation ana c i i f  Zusiuri  .iiedsurernencs were conduczed on K ~ C  &uVe 
.?aterials and these  r e s u l t s  a r e  c o r r e l a t e d  with environmental  c r ack ing  behavior .  
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